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Preface

A subsurface site investigation was conducted and supervised by personnel
of the U.S. Army Engineer Waterways Experiment Station (WES), at the
Bannister Federal Complex, Kansas City, Missouri, during the period 25 June
to 1 July 1994. The work was funded under MIPR KC-94-114 dated

12 May 1994,

Mr. José L. Llopis of the Engineering Geophysics Branch (EGB),
Earthquake Engineering and Geosciences Division (EEGD), Geotechnical
Laboratory (GL), WES, was the project engineer. The crosshole S-wave
velocity field investigation was performed by Messrs. José L. Llopis and
Thomas B. Kean II, EGB. The S-wave crosshole test borings were installed
by personnel of the U.S. Army Engineer District, Kansas City, (CEMRK)
during 23 May to 1 June 1994. Crosshole borings and seismic cone
penetrometer test (SCPT) push locations were surveyed by CEMRK
personnel. Mr. Steve Jirousek was the CEMRK project geologist. The
SCPT’s were performed by Mr. Spencer A. Vandehey, Vandehey Soil
Exploration, Banks, Oregon. Messrs. Raymond Meis and Mark Drury were
the U.S. Department of Energy, Kansas City Area Office, and Allied-Signal
Aerospace Corporation project managers, respectively.

The work was performed under the direct supervision of Mr. Joseph R.
Curro, Jr., Chief, EGB, and under the general supervision of Drs. A. G.
Franklin, Chief, EEGD, and William F. Marcuson III, Chief, GL.

At the time of publication of this report, Director of WES was Dr. Robert
W. Whalin. Commander was COL Bruce K. Howard, EN.

The contents of this report are not to be used for advertising, publication.
or promotional purposes. Citation of trade names does not constitute an
official endorsement or approval of the use of such commercial products.




Conversion Factors,
Non-Sl to Sl Units of
Measurement

Non-Si units of measurement used in this report can be converted to SI units
as follows:

Multiply By To Obtain

degrees (angle) 0.01745329 radians

feet 0.3048 meters

feet per second 0.3048 meters per second
gallons 3.785412 cubic decimeters
inches 2.54 centimeters

inches per second 2.54 . centimeters per second
miles (US statute) 1.609347 kilometers

pounds (force) 4.448222 newtons

tons per square foot 95.76052 kilopascals




1 Introduction

Current computerized seismic wave propagation analysis procedures for
building foundations require that values of shear-wave (S-wave) propagation
velocities as a function of depth be determined. The S-wave velocities are
used in conjunction with conventional field sampling and laboratory testing to
provide soil property information for a dynamic analysis of buildings and their
foundations.

The Bannister Federal Complex (BFC) is located in southern Kansas City,
MO, at 2000 East 95th Street, as shown in Figure 1. The BFC is a Federal
facility that consists chiefly of one large main building along with an
assemblage of smaller surrounding structures. The main building has
approximate dimensions of 900 by 1600 ft and is occupied by the U.S.
General Services Administration (GSA), the U.S. Marine Corps, and the U.S.
Department of Energy (DOE). The DOE administers a manufacturing facility
in the eastern portion of the main building which is operated, under contract,
by the Allied-Signal Aerospace Corporation.

The DOE concerns about the potential damaging effects on manufacturing
facilities and processes by seismic loadings has prompted a dynamic analysis
to be initiated. At the request of the DOE the U.S. Army Engineer
Waterways Experiment Station (WES) conducted a subsurface site
investigation to characterize in situ S-wave velocities and other physical
properties related to the foundation in the vicinity of the main building at the
BFC. The information acquired from this investigation will be used in a
dynamic analysis to determine the effects of seismic loadings on the main
building and to aid in designing any needed structural modifications.

The WES/DOE finalized test program consisted of crosshole S-wave,
seismic cone penetrometer testing (SCPT), and laboratory soil analysis which
would provide the data necessary to complete an analysis of the building’s
response to earthquake loadings. The location of the crosshole sets and SCPT
pushes are shown in Figure 2. The crosshole and SCPT push locations shown
in Figure 2 are approximate locations. The surveyed crosshole and SCPT
push coordinates and elevations are given in Appendix A.
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The BFC is located on flood plain deposits of Indian Creek which flows
easterly south of the plant. This creek joins the Blue River southeast of the
plant with the resulting flow bordering the east property line, Previous
studies have indicated that the site is underlain by approximately 40 ft of clay
alluvium and which is also underlain by a basal clay-gravel layer. Underlying
the clay-gravel layer is a shaly bedrock of the Pleasonton Group. The site is
predominantly level with the exception being the bluff line on the northern

portion of the site.
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2 Test Principles and
Procedures

Crosshole S-wave tests

The purpose of running crosshole tests was to determine horizontal S-wave
velocities as a function of depth. An advantage of the crosshole test as
opposed to surface seismic refraction test is its ability to detect low velocity
layers underlying or sandwiched between layers of higher velocity. One
shortcoming of the crosshole method is that boreholes are required for testing.
Thus, crosshole tests seismic tests are more costly than a surface seismic
refraction test. However, the crosshole technique is considered to be more
definitive and accurate than the surface seismic refraction test for measuring
S-wave velocities. Basically, the testing consists of measuring the arrival time
of an S-wave that has traveled from a source in one borehole to a detector in
another borehole(s) at the same elevation. This procedure is then repeated for
the next test elevation. Knowing the distance between borings and the time
the S-waves take to travel across this distance the velocity can be computed
(distance divided by time).

Two crosshole sets were used for crosshole testing and their locations are
shown in Figure 2. Each crosshole set consisted of three in-line borings
spaced approximately 10 ft apart. Borings D-40, D41, and D-42 which were
used for the crosshole set located in the northeast parking lot were drilled to
depths of approximately 52 ft, whereas borings D-43, D-44, and D-45 used
for the crosshole set in the southeastern parking lot were drilled to
approximate depths of 57 ft. The borings were designed to penetrate
approximately 10 ft of bedrock. The crosshole borings, with a diameter of
6.25 in., were cased with a 4-in. inside diameter (ID) Schedule 40 polyvinyl
chloride (PVC) casing and the bottom capped. The annular space between the
casing and the walls of the boring were grouted with a material that
approximated the density of the surrounding in situ material. In this case, a
mixture obtained by mixing 10 Ibs. of bentonite and 10 Ibs. of portiand
cement to approximately 7.5 gal. of water was used. The cap at the bottom
of the boring consisted of a one-way valve that was fitted for a tremie pipe
attachment. The tremie pipe was placed through the inside of the casing and
attached to the bottom check valve. Grouting was carried out in one
continuous operation by pumping grout through the tremie pipe, filling the
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annular space between the drilled hole and the casing, from the bottom of the
borehole to the surface.

Borehole deviation (drift) surveys were conducted to determine the precise
vertical alignment of each boring. Figure 3 shows the deviation probe and
instrumentation used to conduct the borehole deviation surveys. The
incremental borehole deviation for each elevation along with the total
deviation for the boring are indicated on the control panel. Accurate
reduction of data from the crosshole tests requires knowledge of the drift of
each boring so that a straight-line distance between borings at each test depth
can be established.

S-wave velocity measurements were obtained by placing an S-wave source
in the center hole (source hole) of each crosshole set and detectors, at the
same elevation, in the two outer boreholes (receiver holes). The detectors
consisted of a triaxial array of geophones, or velocity transducers, (two
mounted horizontally at 90 deg. to each other, and one vertically oriented) in
one container. The container housing the geophones was clamped firmly to
the casing wall by means of an expanding pneumatic piston. A downhole
vibrator was used as a source of vertically polarized S-waves. The S-wave
testing procedure consisted of lowering the vibrator in the borehole to a
selected test elevation and clamping the vibrator firmly to the sidewalls of
casing also with an expanding pneumatic piston. When the vibrator was in
position, the operator tested a range of frequencies (50 to 250 Hz) and
selected one that propagated well (one with a high amplitude) through the
transmitting medium. The time required for the S-wave to travel from source
to receiver hole was recorded using a portable, 24-channel seismograph with
data-enhancement capability. This procedure was repeated at 5-ft depth
intervals from a depth of 5 ft to the bottom of the borehole. Figure 4
illustrates the crosshole S-wave technique. An analysis of the crosshole data
~ obtained at each test elevation was made with the aid of the computer program
- CROSSHOLE developed at WES (Butler, Skoglund and Landers 1978).
Further information regarding geophysical testing and interpretation
procedures used in this study is given in Engineer Manual EM 110-1-1802
(Department of the Army 1979).

Soil sampling and testing

Standard penetration tests (SPT’s) were conducted at 5 ft intervals in
borings D-40 and D43, the center borings of the northeast and southeast
parking lot crosshole sets, respectively. The SPT blow counts, or N-value,
can be used to relate engineering behavior of soils to widely published
correlations. The SPT’s were conducted in strict compliance to ASTM
Designation: D 1586-84. For this investigation refusal was defined as 50
blows per foot.

Soil samples were collected from borings D-40 and D-43 at 5-ft. intervals.
The samples were placed in jars, sealed and sent to the U.S. Army Engineer
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Missouri River Division Laboratory for further visual examination and
classification. Soil tests included grain-size distribution, natural water content,
Atterberg limits, and soil classification according to the Unified Soil
Classification System (USCS) for each soil sample. Laboratory testing was
performed between 12 and 14 July 1994. The laboratory tests were
performed in accordance to procedures described in Engineer Manual

EM 1110-2-1906 (Department of the Army 1970).

Field logs of each boring were prepared by the drill crew. The logs
include visual classifications of the materials encountered during drilling as
well as the driller’s interpretation of the subsurface conditions between
samples. Also recorded on the logs are the SPT blow counts and soil sample
locations.

Seismic cone penetrometer test

The cone penetrometer test (CPT) was originally developed in Europe as a
rapid and cost-effective means of determining soil stratigraphy and soil
strength parameters. It is now used extensively for off-shore and on-shore
geotechnical applications. The cone used for this investigation, besides having
the capability to determine soil stratigraphy and soil strength parameters also
allowed S-wave velocity measurements to be made.

The SCPT used for this investigation utilized a drill-rig-mounted
hydraulically-powered push apparatus, to force the instrumented cone
penetrometer into the soil media. The electric cone had a 60° cone tip with a
1.4-in. diameter, and included two load cells to simultaneously measure tip
penetration resistance and skin, or sleeve, friction as the cone was advanced.
The cone penetrometer was pushed at a rate of approximately 0.79 in/sec.
Steel rods, 3.28 ft long, were used to push the cone penetrometer into the
soil. Tip resistance, sleeve friction, and cone inclination measurements were
taken at 0.33-ft. depth increments. A cable prethreaded through the center of
the hollow push rods, connected the cone to the data acquisition system at the
ground surface. Each SCPT was pushed to refusal. Because of the soil’s lack
of lateral support on the cone rods and concern over bending the rods refusal
was arbitrarily set to a tip resistance value in excess of 100 to 125 Tsf. These
measurements provide a continuous record of soil resistance to penetration
which can be used to characterize the soil media in detail. The cone data can
be interpreted to give a good continuous prediction of soil type and shear
strength (Robertson and Campanella 1983). Full details of the design of an
electronic cone are given by Campanella and Robertson, 1981.

Also embedded into the cone body is a small horizontally oriented
geophone which allows S-wave velocity measurements to be taken. The
downhole S-wave test was conducted by pushing the cone at an approximate
rate of 0.79 in/sec to a depth of 4.59 ft and stopping further advancement. A
horizontally polarized S-wave was then generated on the ground surface by
striking the end of a steel beam, that was weighted down by the rear drill-rig
levelling pads, with a switched sledgehammer. The geophone in the cone
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body was positioned so that its axis was oriented parallel to the long axis of
the steel beam (signal source) in order to detect the horizontal component of
the shear wave arrival. The time the S-wave took to travel from the ground
surface to the cone was measured and recorded. The cone was then pushed
3.28 ft. using the previous push rate, stopped and another S-wave
measurement taken. This procedure was repeated at 3.28-ft intervals until
refusal was encountered. The downhole S-wave technique is illustrated in

Figure §S.

The S-wave arrival times for each test increment were plotted versus
distance from the S-wave source (slant distance) as shown in Figure 6. Best
fit straight line segments were then drawn through the plotted points. The
slopes of the line segments correspond to the S-wave velocity for that
particular depth range.

The cone was pushed at thirteen locations around the facility and their
approximate locations are shown in Figure 2. The surveyed SCPT push
locations and elevations are given in Appendix A. The SCPT push locations
were selected to provide representative S-wave and stratigraphic information
of the site. SCPT push locations 1 and 5 were located adjacent to the
crosshole sets in the northeast and southeast lots, respectively. The purpose
for these two pushes was to compare the downhole and crosshole derived S-
wave velocities.

The SCPT is used to determine the velocity of horizontally polarized S-
waves propagating vertically through the soil whereas, the crosshole test is
used to determine the velocity of vertically polarized S-waves propagating
horizontally through the soil. The combined use of these two methods may be
used to determine the presence of possible velocity anisotropy. Velocity
anisotropy many times can be measured in materials where the S-wave signal
has to cross discontinuities such as bedding and fracture planes. For example
consider a material that contains numerous beds whose thicknesses are thin
relative to the distance between crosshole borings. In this case it would be
expected that the downhole-measured S-wave velocities would be less than
those measured using the crosshole method.
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3 Test Results and
Interpretation

Field and laboratory soils tests

The logs of the six boreholes drilled for the two crosshole tests are
presented in Appendix B. The logs for the northeast parking lot, borings
D-40, D-41, and D42, show very similar results and indicate a silty lean clay
from the near surface to a depth of approximately of 40 ft where a basal clay-
gravel layer approximately 1 to 5 ft thick is encountered. The basal clay-
gravel layer consists of fine to coarse, semi-rounded to angular limestone
gravel in a clay matrix. Beneath the clay gravel at an average depth of 42 ft
is the Pleasonton Group bedrock. The bedrock as described in the boring logs
is soft to moderately hard shaly siltstone with a greenish-gray to light brown
color.

The logs for the southeast parking lot (borings D-43, D-44, and D-45)
indicate the same general stratigraphy as that recorded for the northeast lot
with the exception being that the basal clay gravel layer and top of bedrock
were encountered at approximate depths of 44 and 46 ft, respectively.

The boring logs indicate that in general, the N-values for the silty clays
encountered at a depth of 5 ft had values ranging between 15 and 17 blows/ft
and decreased to values ranging between 4 and 8 blows/ft below a depth of
10 ft. One anomalously high N-value of 18 blows/ft at a depth of 30 ft in
boring D-40 is noted.

Summary tables of the soil laboratory analysis results for the northeast and
southeast parking lots are given in Tables 1 and 2, respectively. Detailed
laboratory results including grain size curves are presented in Appendix C.
Most of the soil samples tested were classified either as a lean or sandy clay,
CL, according to the USCS. Samples S-1 and S-6, obtained from boring D-
40 (northeast lot), were classified as fat clay, CH, while sample S-8 was
visually classified as clayey sandy gravel.

Chapter 3 Test Results and interpretation
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Crosshole S-wave tests

The plotted results from program CROSSHOLE for the S-wave tests
conducted in the crosshole sets located in the northeast and southeast parking
lots are presented in Figures 7 and 8, respectively. The S-wave velocities and
depth to interfaces agree very well for the two S-wave tests conducted in the

- northeast parking lot boring set. The velocities for the materials between

depths of 5 and 37 ft ranged between approximately 400 and 725 fps and
correspond to the clay soils. Between approximate depths of 37 and 41 ft a
velocity of 1900 fps is indicated. This velocity corresponds to the depth at
which a clay gravel material is indicated in the boring logs however, because
of the likelihood of a refracted arrival caused by the proximity of the bedrock
surface, it is likely that this velocity corresponds to a signal travelling both
through bedrock and the clay gravel. The bedrock in this area had a velocity
of approximately 2050 fps.

The velocities for the clay materials found between depths of 5 and 44 ft
in the southeast parking lot borings ranged between approximately 500 and
725 fps. Bedrock in this area had a velocity of approximately 1750 fps which
is approximately 300 fps slower than the bedrock velocity measured at the
northeast parking lot. The 1750 fps bedrock velocity measured at the
southeast lot may correspond to perhaps a softer or slightly more weathered
bedrock than found at the northeast lot.

The S-wave data for both crosshole sets is presented in Figure 9. The
figure illustrates the close velocity agreement of the clayey materials between
both crosshole sets. The figure also indicates that the depth to bedrock was
approximately 7 ft greater in the southeast boring set than in the northeast set.
An S-wave velocity profile for the alluvium and bedrock was constructed
based on the crosshole results and is presented in Table 3.

Table 3
Average Crosshole S-wave Velocities
L Depth Range, ft Average S-wave Velocity, fps Material
5to 12 475 Clay - Alluvium
12 to 21 600 Clay - Alluvium
21 to (37-46) bedrock 700 Clay - Alluvium
{37-46)to ? 1900 Shaly Siltstone - Bedrock
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Seismic cone penetrometer tests

Complete SCPT results which include, for each push, separate plots of tip
resistance, sleeve friction, friction ratio, cone inclination, and predicted N-
value versus depth are presented in Appendix D. Also, presented for each
push, are tabulated values of tip resistance, sleeve friction, friction ratio, cone
inclination, and the interpreted soil type for each 3.94-in. push interval. The
interpreted equivalent N-values and soil classifications were derived from the
interactive computer program CPTINTR1 (Greig 1986). The interpretation
methods used in CPTINTRI1 for estimating equivalent N-values and the soil
type are given in Robertson et al. 1983 and Robertson and Campanella 1983.

The plots of tip resistance versus depth commonly show values of less than
10 Tsf throughout the push with the exception of the upper S to 7 ft which at
times have values in excess of 100 Tsf. Some of the pushes also indicated
zones, some as thick as 5 ft, exhibiting higher tip resistance values between
depths of 15 and 30 ft.

The sleeve friction versus depth plots basically exhibited the same pattern
as the tip resistance plots. Recorded friction values generally showed values
less than 0.25 Tsf for the majority of the push. Most of the pushes indicated
higher sleeve friction values in upper 5 to 7 ft. Also, as was the case with the
tip resistance plots, the sleeve friction plots also indicated zones with higher
friction values between depths of 15 and 30 ft.

The plot of equivalent N-values versus depth also indicated fairly consistent
values of less than 10 blows/ft throughout the SCPT push. These values agree
very well with the SPT values obtained in the two crosshole borings. Again,
as was previously displayed in the tip resistance and friction plots, some of the
SCPT pushes exhibited higher N-values for the near surface soils and for
zones, up to approximately 5 ft thick, between depths of 15 and 30 ft.

The downhole S-wave results, displayed as arrival time versus slant
distance, for SCPT pushes 1 through 13 are presented in Figures 10 through
22, respectively. The interpreted downhole S-wave velocity profiles for the
SCPT pushes along the east, south, west, and north side of the main building
are presented in Figures 23 through 26, respectively. Each figure shows the
velocity profiles corresponding to pushes collected along each side of the
building. The velocities for the clay materials range between 350 and 775
fps. Two of the pushes, P-8 and P-11, appear to have partially penetrated the
clay-gravel layer and the velocity for this layer is approximately 1100 fps.

Figure 27 shows a comparison of the downhole and crosshole S-wave
velocities for the northeast and southeast parking lots. The results of the
downhole S-waves obtained near the location of the crosshole borings agree
very well with the crosshole S-waves. No evidence of any velocity anisotropy
was observed i.e., vertically and horizontally propagating S-waves had similar
velocities.

Chapter 3 Test Results and Interpretation
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4 Summary

This report documents the results of an in situ geophysical investigation
conducted in the vicinity of the main building at the Bannister Federal
Complex, Kansas City, MO. The purpose of the investigation was to
determine the soil and bedrock S-wave velocities of the site. The S-wave
values will be used to perform a dynamic analysis of the main building and its
foundation.

Laboratory tests on soil samples taken from crosshole borings indicated
that the alluvial material across the site is basically a lean clay and according
to the USCS a CL. Underlying the clay is a basal clay-gravel layer consisting
of fine to coarse, semi-rounded to angular limestone gravel in a clay matrix.
The bedrock belongs to the Pleasonton Group and is encountered at an
approximate depth of 40 ft. The bedrock is described in the boring logs as a
soft to moderately hard shaly siltstone with a greenish-gray to light brown
color.

The SCPT was used to collect S-wave velocities, tip resistance and sleeve
friction measurements at 13 locations around the main building. Tip
resistance and sleeve friction measurements were used to make soil
classification and N-values interpretations. The SCPT results indicated the
presence of approximately 5-ft thick zones, between depths of 15 and 30 ft
that showed slightly higher tip resistance and sleeve friction values. SCPT
S-wave results in the alluvium indicated values which increased with depth,
ranging between 350 and 775 fps. Two of the pushes, P-8 and P-11, appear
to have partially penetrated the clay-gravel layer and the velocity for this layer
is approximately 1100 fps.

Averaged crosshole S-wave results indicate values ranging between 475
and 700 fps for the clay materials. The S-wave velocities showed an increase
with depth. The average S-wave velocity for the shaly siltstone (bedrock) was
1900 fps.

There was very good agreement between the S-wave results obtained from
the SCPT and crosshole tests. Based on these results, if further S-wave
measurements of the alluvial materials are needed it is recommended that they
be collected using the SCPT. For the alluvial soils found at this site, S-waves

Chapter 4 Summary




can be collected more economically using the SCPT rather than the crosshole
method. However, if further rock velocities are needed it is recommended
they be measured using the crosshole method.

Chapter 4 Summary

13




14

References

ASTM Designation: D1586-84 (1984). "Standard method for penetration test
and split-barrel sampling of soils,” 1991 Annual Book of ASTM
Standards, 04.08.

Butler, D.K., Skoglund, G.R., and Landers, G.B. (1978). "CROSSHOLE:
An interpretive computer code for crosshole seismic test results,
documentation, and examples," Miscellaneous Paper S-78-8, U.S. Army
Engineer Waterways Experiment Station, Vicksburg, MS.

Campanella, R.G. and Robertson, P.K. (1981). "Applied cone research,"”
Symposium on cone penetration testing and experience. Geotechnical Eng.
Div., ASCE, New York, 343-362

Department of the Army (1970). "Laboratory soils testing," Engineer Manual
EM 1110-2-1906, Office of the Chief of Engineers, Washington, D.C.

Department of the Army (1979). "Geophysical exploration,” Engineer
Manual EM 1110-1-1802, Office of the Chief of Engineers,
Washington, D.C.

Greig, J. (1986). "CPTINTRI1 version 3.04 - Cone penetration test data
interpretation routine. Program instruction manual,"” Civil Engineering
Dept., The University of British Columbia, Vancouver, B.C., Canada.

Robertson, P.K. and Campanella, R.G. (1983). "Interpretation of cone
penetration tests; Part I and I1," Canadian Geotechnical Journal, 20(4),
718-745. '

Robertson, P.K., Campanella, R.G., and Wightman, A. (1983). "SPT - CPT
correlations," Journal of the Geotechnical Eng. Div., ASCE, 109(11).

References




dew Ajjedon | 8inBi4

IHNOSSIN
SERI .\.\.\
lll\

) poofeaT)
Sinoy .ﬁ
Ao & xajdwo)
sesue ﬂ fesepo
le)s|uueg

osn

e
umohey -..\\
’R :huj 1 .m}.mmu(_m_«_mumlll\\\\

SEbI

1b20 pex

+2n i ' __ e
113 sesuey "
. aouapliadapu] . A -
I\"‘l\l\\\ |
SOIW U 8[e9S \ ‘ 4 N

[ ] o0

auo3Spe1s

A

3

©
<
N
(=]
———————
®




suoneoso| Buiioq ajoyssosd pue | 4JS ‘'z a4nbiy

R
e IIIN
// caabdeIny,
A\

101 IRV

P

m \.\. s A
..w\\s._ Bupired 36

Bulpjing urepy

uoneoo jag Bujiog ejoyssosn @

% :
‘\\\A = laquiny pue uo r
N2 N Pue uoeo0T ysng 140 Vi !
b 3 t
% s
]
il
0
o+
167 anwrd _ >
Il <
it m
!
i
]

IIUN
anbytIvzy




b. Surface control unit and winch

Figure 3. Borehole deviation tool
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Figure 6. SCPT S-wave velocity determination
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Figure 7. Crosshole S-wave results, northeast parking lot
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Figure 8. Crosshole S-wave results, southeast parking lot




S-wave velocity (ft/s)

400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

0 . 1 | i 1 I | | I 1 1 I i 1 l [ 1 I 1 ] | i 1 I 1 i I 1 ] I 1 -
5 — 6 -
10 — -

§ ¥
15 —] e
20 — _

Trrir

I T U |

) O O |
T 1T 1 1

mDeptr:\)(feet)
(=

35

40 —] ﬁ '
: 8 T -

45 5 = -

50 o [
\Il ll‘ T T lll T T T T T IIT T T T

Figure 9. Superimposed crosshole S-wave results
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Figure 10. SCPT P-1 S-wave results
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Figure 11. SCPT P-2 S-wave results
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Figure 12. SCPT P-3 S-wave results
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Figure 13. SCPT P-4 S-wave results
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Figure 14. SCPT P-5 S-wave results
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Figure 15. SCPT P-6 S-wave results
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Figure 16. SCPT P-7 S-wave results
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Figure 17. SCPT P-8 S-wave results
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Figure 18. SCPT P-9 S-wave results
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Figure 19. SCPT P-10 S-wave results
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Figure 20. SCPT P-11 S-wave results
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Figure 21. SCPT P-12 S-wave results
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Figure 22. SCPT P-13 S-wave results
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Appendix A
Survey Results

S-wave Crosshole Borings and SCPT Push
Coordinates and Elevations

L Northing Easting Elevation, ft Description
1017812.34 2769663.61 798.74 Boring D-41
1017802.89 2769666.03 798.79 Boring D-40
1017792.91 2769667.71 798.84 Boring D-42
1017806.83 2769661.52 798.69 SCPT 1
1017184.82 2769385.27 797.09 SCPT 2
1016673.20 2769489.31 796.89 SCPT 3
1016207.41 2769567.16 796.82 SCPT 4
1015560.94 2769876.10 800.64 Boring D-45
1015563.01 2769885.64 800.75 Boring D-43
1015565.58 2769895.69 800.85 Boring D-44
1015566.53 2769887.41 800.79 SCPT5
1015710.58 2769177.31 799.59 SCPT 6
1015644.80 2768644.24 799.69 SCPT 7
1015472.91 2767847.79 799.98 SCPT 8
1015937.87 2767368.18 797.64 SCPT 9
1016386.73 2767271.46 796.62 SCPT 10
1016634.91 2767361.29 798.07 SCPT 11
1016834.36 2768356.42 797.59 SCPT 12
1017111.23 2768673.77 799.16 SCPT 13

Note: Northings and Eastings based on points #3 and #4 as shown on map by George Butler
and Associates, DWG. #17810-V1 dated 2/1/93 and provided by Mr. Mark Drury,

Allied-Signal Corporation. Elevations based on data stamped on brass caps.




Appendix B
Boring Logs
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Boring D-41

Northeast Parking Lot
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Laboratory Soil Tests Results
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% COBBLES % GRAVEL % _SAND % SILT OR CLAY
o] 0.0 0.0 7.8 60.6 | 31.6
|
Sample No. Elev or Depth |Nat WX LL PL PI Ce Cy
° S-4 21.5° 30.6 39 15 24
!
CLASSIFICATION

® Very Dark Gray Lean Clay, CL

Remarks: Project BANNISTER FEDERAL COMPLEX
Cross~Hcle Seismic
Lab No. 2732

Area
Boring No. D-40 S-4 Date 7/15/94
GRADATION CURVES Figure &4




KC 94-124

hand40-5
Contract No.

No.

W.0. No.
Req.

NE 68102-2586

MISSOUAI RIVER DIVISION LAB

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER

ORPS OF ENGINEERS,
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GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND % SILT OR CLAY
e| 0.0 0.0 7.7 63.2 [ 29.1
Sample No. - |Elev or Depth |Nat WX LL PL PI Cc Cy
] S-5 26.4° 31.5 40 18 22
CLASSIFICATION
@ Very Dark Gray Lean Clay, CL
Remarks: Project BANNISTER FEDERAL COMPLEX
Cross-Hole Seismic
Lab No. 2732
Area
Boring No. D-40 S-5 Date 7/12/94
GRADATION CURVES Figure 5
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KC 94-~124

ban40~-6
Contract No.

W.0. No.
Req. No.

NE 68102-2586

MISSOURI RIVER DIVISION LAB

ORPS OF ENGINEERS,
120 SOUTH 18th STREET - OMAHA

.
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND % SILT OR CLAY
o] 0.0 0.0 5.8 60. 1 | 34.1
Sample No. Elev or Depth |Nat W% LL PL PI Ce Cy
° S-6 31.5° 26.6 53 18 34
CLASSIFICATION
® Mottled Gray and Rust Fat Clay with some Sand, CH
Remarks: ) Project BANNISTER FEDERAL COMPLEX
Cross-Hole Seismic
Lab No. 2732
Area
Boring No. D-40 S-6 Date 7/13/94
GRADATION CURVES Figure 6




KC 94-~124

ban40~7
Contract No.

No .

W.0. No.
Req.

NE 6B102-2586

MISSOURI RIVER DIVISION LAB

U.S. STANDARD SIEVE OPENING IN INCHES  U.S. STANDARD SIEVE NUMBERS HYDROMETER
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% COBBLES % GRAVEL X SAND % SILT OR CLAY
o] 0.0 0.0 25.5 43.7 | =o0.8
Sample No. Elev or Depth [Nat WX LL - PL PI Ce Cy
L} S-7 36.5" 24.6 41 16 25
CLASSIFICATION

& Mottled Gray and Rust Sandy Clay. CL

Remarks: Project BANNISTER FEDERAL COMPLEX b

Cross-Hole Seismic
Lab No. 2732

Area

120 SOUTH 18th STREET - OMAHA,

ORPS OF ENGINEERS,

-
s

Boring No. D-40 S-7 Date 7/12/94 i

GRADATION CURVES Figure 7




LIQUID AND PLASTIC LIMITS TEST REPORT
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tocation + Description LL PL Pl -200 ASTM D 24B7-85
e D-40 S-B
Clayey Sandy Gravel 30 15 15
Project No.: 2732 Remarks

BANNISTER FEDERAL COMPLEX
Cross-Hole Seismic

Kansas City District

D-40 S-B

Project:

Client:
Location:

Date: 7/12/94

Dark Brown
Specimen too small for

4-point Atterberg

LIQUID AND PLASTIC LIMITS TEST REPORT

COE - MISSOURI RIVER DIV. LAB

Fig. No. 8




Boring D-43

Southeast Parking Lot




KC 94-124

ban43-1
Contract No.

No .

W.0. No.
Req.

NE b658102-2586

MISSOURI RIVER DIVISION LAB

420 SOUTH 1B8th STREET - OMAHA

ORPS OF ENGINEERS,
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U.S. STANDARD SIEVE OPENING IN INCHES  U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL X _SAND % SILT OR CLAY
®| 0.0 0.0 7.3 61.0 [ 31.7
Sample No. Elev or Depth [Nat WX LL PL PI Ce Cy
® S-1 6.5° 26.0 45 17 28
CLASSIFICATION

® Dark Brown Lean Clay, cL

Remarks: Project BANNISTER FEDERAL COMPLEX
Cross-Hole Seismic
Lab No. 2732

area
Boring No. D-43 S-1 Date 7/15/94
GRADATION CURVES Figure 9




ban43-2

W.0. No.
Req.

MISSOURI RIVER DIVISION LAB

CORPS OF ENGINEERS

KC 84-124

No.
Contract No.

NE 68102-2586

420 SOUTH 18th STREET - OMAHA

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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o] 0.0 0.0 7.2 63.5 | 29.3
Sample No. Elev or Depth |Nat WX LL PL PI Cc o
L] S-~2 11.5° 26.8 38 17 21
CLASSIFICATION

® Dark Brown bLean Clay, CL

Remarks:

Area

Boring No.

Cross~Hole Seismic
Lab No. 2732

D-43 s-2

Project BANNISTER FEDERAL COMPLEX

Date 7/12/94

GRADATION CURVES

Figure 10




KC 84-124

ban43-3
Contract No.

W.0. No.
Req. No.

NE 68102-2586

MISSOURI RIVER OIVISION LAB

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD STEVE NUMBERS HYDROME TER
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% COBBLES % GRAVEL % SAND % SILT OR CLAY
e| 0.0 0.0 5.9 60.1 | 34.0
Sample No. Elev or Depth [Nat W% LL PL PI Ce Cy
[ ] S-3 - 16.5° 26.7 38 17 21

CLASSIFICATION

® Dark Brown Lean Clay, CL

Remarks: : Project BANNISTER FEDERAL COMPLEX
Cross-Hole Seismic
Lab No. 2732

ORPS OF ENGINEERS,
420 SOUTH 18th STAEET - OMAHA

-
-

Area
Boring No. D-43 S-3 Date 7/13/94
GRADATION CURVES Figure 11




KC 94-124

ban43-4
Contract No.

No

W.0. No.
Req.

NE 68102-2586

MISSOURI RIVER DIVISION LAB

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER

ORPS OF ENGINEERS
420 SOUTH 18th STREET - OMAHA,
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% COBBLES % GRAVEL % SAND % SILT OR CLAY
fol 0.0 0.0 5.7 65.6 | 28.7
Sample No. Elev or Depth |Nat WX LL PL PI Ce Cu
L] S-4 - 21.5° 27.2 35 16 19
CLASSIFICATION
® Dark Brown Lean Clay, cL
Remarks: Project BANNISTER FEDERAL COMPLEX
Cross-Hole Seismic
Lab No. 2732
Area
Boring No. D-43 S-4 Date 7/12/94
GRADATION CURVES Figure 12




ban43-5

W.0. No.

MISSOURI RIVER DIVISION LAB

CORPS OF ENGINEERS,

KC 94-124

No .
Contract No.

Req.

NE 6B8102-2586
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420 SOUTH 1Bth STREET - OMAHA

U.S. STANDARD SIEVE OPENING IN INCHES  U.S. STANDARD SIEVE NUMBERS HYDROMETER
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° S-5 26.3° 32.3 42 i8 24
CLASSIFICATION
® Dark Brown Sandy Clay, CL

Remarks:

Lab
Area

No.

Boring No. D-43 S-5

Project BANNISTER FEDERAL COMPLEX
Cross-Hole Seismic
2732

Date 7/12/94

GRADATION CURVES

Figure 13




ban43-6

wW.0. No.

MISSOURI AIVER DIVISION LAB

CORPS OF ENGINEERS

KC 84-124

No .
Contract No.

Reqg.

NE 68102-2586

~ OMAHA,

420 SOUTH 18th STREET

U.S. STANDARD SIEVE

OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS

HYDROMETER
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Sample No. Elev or Depth |Nat WX LL PL PI Cc Cy
o S-6 31.5° 34.9 42 17 25
CLASSIFICATION

® Very Dark Gray Lean Clay,

CL

Remarks:

Area

Boring No.

Cross—Hole Seismic

Lab No.

D-43 S-6
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Project BANNISTER FEDERAL COMPLEX

Date 7/14/94

GRADATION CURVES

Figure 14
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W.0. No.

MISSOURI RIVER DIVISION LAB

420 SOUTH 18th STREET - OMAHA

CORPS OF ENGINEERS

KC 94-124

No .
Contract No.

Req.

NE 68102-2586
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L) S-7 36.3° 28.5 46 17 29
CLASSIFICATION

® Very Dark Gray Lean Clay,

CL
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Project BANNISTER FEDERAL COMPLEX
Cross-Hole Seismic

Lab No.
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Date 7/12/94
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ban43-8
Contract No.

W.0. No.
Req. No.

NE 68102-2586

MISSOURI RIVER DIVISION LAB

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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o] 0.0 0.0 8.2 60.6 | =31.2
Sample No. Elev or Depth |[Nat W% Ll PL PI Ce Cy
L) sS-8 41.5° 30.4 41 16 259
CLASSIFICATION

® Very Dark Gray Lean Clay. CL

Remarks: Project BANNISTER FEDERAL COMPLEX

Cross—-Hole Seismic
Lab No. 2732

ORPS OF ENGINEERS,
420 SOUTH 18th STREET - OMAHA,

-
-

Area
Boring No. D-43 S-B Date 7/13/94
GRADATION CURVES Figure 16




LIQUID AND PLASTIC LIMITS TEST REPORT
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NUMBER OF BLOWS

Cross~Hole Seismic
Kansas City District
D-43 S~9

Client:
Location:

Date: 7/14/94

Location + Description LL PL PI -200 ASTM D 2487-85
Y Gravelly Sanay Clay, CL
33 16 17
Project No.: 2732 Remarks:
Project: BANNISTER FEDERAL COMPLEX Dark Brown

Specimen too small for
needed sieve analysis

Visual classification

LIQUID AND PLASTIC LIMITS TEST REPORT

COE — MISSOURI RIVER DIV. LAB

with atterberg limits

Fig. No. 17




LIQUID AND PLASTIC LIMITS TEST REPORT
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Location + Description LL PL Pl -200 ASTM D 2487-85
@ D-43 S-10 ' CL. Lean clay
Highly Weathered Shale 26 i3 13 90
Project No.: 2732 Remarks:
Project: BANNISTER FEDERAL COMPLEX Gray
Cross-Hole Seismic
Client: Kansas City District
Location: D-43 S-10
Date: 7/12/84

LIQUID AND PLASTIC LIMITS TEST REPORT

COE - MISSOURI RIVER DIV. LAB

18

Fig. No.




Appendix D
Seismic Cone
Penetrometer Test Results

D-1




SCPT P-1




Vandemhey So 11l

Ex<xp 1 .

Operator : S.VAN CPT Date : 06~-26-94 19: 20
Sounding : SND-81 Pg 1 / 14 Location : P-1/BOC-KC MO
Client : WES Job No. : DACW39-94-M~-5062
CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
gc (Ton/ft"2) Fs {Ton/tt"2) Fs/a (%) PROFILE
0 125 0 2.5 0 10
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SOUNDING DaTa IN FILE SHND—-91 06-26-34 189:20

OPERATOR :©: S.VUAN L OCATION : P-1/BFC~KC MO
CLIENT :© WES JG8 No. I DACW3S-84-M-5067

Vandehey Soil Exploration
40695 Nw Pacific Ave. Banks, Oregon. 97106 (503) 3%+ 3261

GEPTE DEPTH  TIP  FRICTION PR RATID INC

o tzf P bsf Fe/lc i 1 deg

£D

meters feet

0.10 0.3 &.0 7 0.1 v
826 6.7 8.0 7 6.1 ?
LORCC I W (¢ 2.1 ?
O P 0,0 T ¢.1 ?
4.5 L& 8.7 1,06 [ preanic saterisl

6.60 2.0 13.6 2.68 0.1 ciay

0.7 2.2 121 7.61 0.1 clay

680 2.6 11.b 5.97 0.1 clay

0.8 3.0 2.1 6.45 0.1 clay

1.00 3.3 1258 7.51 0.1 clay

.10 36 120 7.50 0.1 clay

1.20 3.9 13,0 7.18 0.1 clay

£330 4.3 130 6.72 0.4 clay

140 486 116 1.57 0.1 clay

1.50 4.8 7.3 9.86 0.1 clay

1,66 5.2 5.5 9.3 0.1 clay

1.0 5.6 10.2 5.80 0.1 clay

1.80 5.9 7.9 8.01 0.1 clay

1.8 6.2 8.0 7.44 0.1 clay

200 b.& 8.4 £.77 0.1 clay

2,40 6.5 6.5 7.83 0.1 clay

220 1.2 [ 85 0.1 organic saterial

2.8 1.k 4.5 8.26 0.1 organic paterial

za40 7.9 4.1 16.03 6.1 organic material
T80 8.7 5.0 7.03 6.0 clay

28 8.5 6.2 7.21 0.0 clay

2.7 8.9 8.3 7.22 6.0 clay

2.80 9.2 S.9 7.38 0.0 clay

2.9 9.8 5.3 §.02 0.0 clay

3.00 9.8 4.0 §.97 8.0 organic material

340 10,2 4.5 0.33¢ 7.32 0.0 organic materisl

0 1.5 4.3 0.311 7.2 0.0 clay

3.30 10.8 5.6 0,344 6.9¢ 0.0 clay

3.40 11.2 3.3 6.270 .88 0.0 clay

3.8 115 4.9 $.235 .60 0.0 clay

3.60 11.8 4.7 0.231 .87 0.0 ciay

3,70 12.1 4.3 0.221 5.15 0.0 clay

3.80 12.5 3.9 0.156 4.58 0.0 clay

3.50 12.8 §.2 0.192 4.63 0.0 clay

§.60 13.1 Cd 0.262 £.12 0.0 clay

Soil interpretation reference: Roberison & Campanella-1963, based on 60X hasmer efficiency and .Z w sliding data average



SND-21 : F-1/EFC~{D MO DOOE-26-B4 15120 FAGE

DEPTH DEPTH  TIF  FRICTIDN FR RATID INC INTERPRETED
meters Feet {c tsf Fs tsf Fs/lc i 1 deg SOIL TYPE
§.10 13.5 5.2 0.305 §.79 0.0 clay
420 15.8 5. 0.3i¢ €.08 0.0 clay
4.30 141 5.1 6.27! 0.0 clay
440 144 £.5 kit 0.¢ clay
4,50 14.8 1.4 0,340 8.0 clay
4,60 15.1 6.9 0.3% 0.0 clay
4,70 15.¢ 5.5 . 0.0 clay
4,80 187 5.5 g 4.0 cley
{€.1 4.6 L. f clay
; 1B.8 [ c. 0.6 clay
9 6.7 4.5 4, 0.0 clay
17,4 4.h E. 0.G clav

0 17.4 4.1 £ 0.0 clay
.40 17,7 2.5 270 6.0 organic material
5.5 18,0 5.8 0.446 7.6 0.¢ clay
5650 16.4 9.l 0,547 6.0! 0.0 clay
£.70 18.7 8.8 0,467 6.40 0.0 clay
B0 19,6 7.4 0.42¢ t.32 0.0 clay
5.9 19.4 9.6 6,452 5.73 0.0 clay
6.00 19.7 1.7 0.371 4,82 ¢.0 clay
6.10 20.0 6.2 0.257 §,12 0.0 clay
6.20 20.3 5.8 0.196 3.38 0.0 clay
6.30 20.7 5.5 0,154 2.78 0.0 clay
6.40 21.0 1.4 0.323 .36 ¢.0 clay
8.50 21.3 3.9 0.375 3.79 6.0 clay
6.60 21,7 10.8 0.464 4,30 0.0 clay
6.70 22.0 8.4 0.448 5.3 0.9 clay
£.80 22.3 10.6 0.5i8 4.88 0.0 clay
£.90 22.¢ 8.1 0,324 4,00 0.0 clay
7.06 23.0 6.7 6,154 2.31 0.0 silty ciay te clay
7.1 75.2 5.0 0.908¢ 1E7 0.0 silty clay to clay
7.20 23.5 5.3 0.10% 1.98 0.0 silty clay to clay
7.30 23.% 8.5 6.037 1.77 0.0 silty clay to clay
T.40 245 58 6.1% 3.% 0.0 clay
7.50 7.8 6.6 ¢.158 2.38 8.0 silty clay to clay
7.50 72¢.8 6.5 G472} 1,68 0.0 silty clay to clay
1.70 25.3 8.2 0.146 177 0.0 silty clay to clay
7.80 5.6 8.9 6,232 7.0 6.0 silty clay to clay
7.9 25.8% 8.7 0.218 2.2% 0.0 clayey silt to silty clay
8.0 26.7 9.2 0. 165 1.68 0.0 clayey silt to silty clay
8,10 26.6  10.8 0.193 1.68 0.0 clayey silt to silty clay
B.20 Z£.5 1.4 4.257 2,27 0.0 clavey silt to silty clay
8,30 27.2 117 6.612 KR! 0.6 silty clav to clay
8.40 276 144 6.674 4.68 6.0 clay
g.50 27,9 {7.8 1.004 5.60 0.0 clay
.60 28.2 19.8 1,123 £.75 G.0 clay
R.7¢ 285 168 0.938 6.85 0.0 clay
g.8¢ 7285 157 0.507 C.76 0.0 clay
8.90 29.2 6.7 0.74 4.26 0.0 clay
9.00 295 15,7 0.721 4,59 6.0 clay

Soil interpretation reference: Kobertson & Campanelia-1983, based on 603 haseer efficiency and .2 » sliding data average




SNL-91 B-i NE=-26~-84 19:20 FAGE
DEPTH DEPTH  TIF  FRICTION ING INTERPRETED
meters feet Qo tsf  Fs tef I deg S0IL TYPE

0.0 silty clay to clay
6.0 silty clay to clay
4.0 silty clay te clay

§.1¢ 75.5 15
9.2 30.2 164

§
"
L
8.30 305 G,
g

.40 0 1£.6 6.0 clay
i 3 5.0 0.0 clay
§ 3 5 0.0 silty clay to clay

0.0 silty clay to clay

6.0 clavey silt to silty ciay
(.0 clavey silt to silty clay
.0 clayey silt to silty clay

.0 siity clay to clay
¢.0 clay
RUHIN KN 0.6 clay
B! : .0 silty clay to clay
(.50 Wb 7 ST 0.0 clay
0.60 36.8 {1.e { 2.22 0.6 clay
0.7 3540 10.s 0,317 KRU1 0.6 silty clay to clay
16,80 354 1.7 0.231 225 0.6 silty clay to clay
1080 &2 100 0,285 i 0.0 silty clay to clay
11,69 36.1 9.2 0.235 2.65 0.0 silty clay to clay
.10 %4 8.3 0.218 2.62 0.0 silty clay to clay
11.20 3.7 8.9 0.204 2,28 0.9 silty clay to clay
11,30 371 1% 0,445 3.8 0.0 clay
11,80 7.4 16.8 1.208 7.8 0.0 clay
11.50 3.7 22.8 0.573 2.8 0.0 silty clay to clay
11.60 38.1 8.5  0.247 2.91 0.0 clayey silt to silty clay
11.70 8.4  18.3 0.285 1.6 0.0 clayey silt to silty clay
1188 35.7 7.8 .35 1.9 0.0 sandy silt to clayey silt
11.9¢ 380 6.2 4,525 2.00 0.0 clayey silt to silty clay
12.60 334 6.5 4.417 4.4 0.0 clayey silt to silty clay
12,10 38,7 333 9.610 1LES 0.0 clayey silt to silty clay
1220 4.6 185 0.862 4,45 0.0 clayey silt to silty clay
12.30 40.4 273 (.580 2.05 6.0 clayey silt to silty clay
12,40 48,7 18,5 ¢, 350 2.41 0.0 clavey siit to silty clay
12,50 ¢1.0 .8 0,614 2.48 0.0 clayey silt to siity clay
12,60 ¢1.3 4.3 1,172 .77 0.0 ?
12,96 617 10e.§ ? 7 0.0 ?

Goil isterpretation reference: Rohertson § Campanella-1983, based on 602 hamser efficiency and .2 ¢ cliding date average
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SCPT P-2




Vanmndehey
S.VAN
SND102 Pg 1 / 1

Operator :
Sounaing :

So a1
CPT Date :
Location :

Client :

WES

Job No. :

Ex<xp 1 .
06—-29-94 19: 48
p-2/BFC~-KC MO
DACW39~-84-M—-5062

(feet)

DEPTH

CONE PRESSURE

SLEEVE FRICTION FRICTION RATIO INTERPRETED
8c (Ton/ft"2) Fs {Ton/ft"2) Fs/@ (%) PROFILE
' 125 0 2.5 0 : 10
0 et 0 . Og—t—i—s o
4 J J J
] ] ] ]
| 4 i 4
f o4 o4 -
15] 1 151 E 154 4 154
. . 1 i
-t o - -
] ] ] ]
301 L 30+ 1 304 . 304
; ] i ]
] ] ] ]
- - 4 -
] I ] ]
] ] ] ]
45- 1 45 1 459 1 45+
] ] ] ]
] ] ] ]
d ] 4 ]
] ] ] ]
- ] - ]
] ] ] ]
Gc - — I} L sc 1 i 3 1 Gc L 1 d GG
Depth Increment : im Max Depth : 37.73 ft




SOUNDING DATAa (i FILE SHMD102 06-29-94 18:48

OPERATOR :© S.UANH LOCATION : P-2/BFC-KC MO

CLIENT : WES JOB Hao. > DACW39-94-M-5062

. Oregon. 97106 (503) 324 3261

OEFTH ODEPTH  TIF FRICTION ER RATIC I INTERPRETED
reters feet fio tsf  Fs st Fa/lic ¥ 1 deg S0I1L TYPE
EOR2E 6,718 3.k 0.1 7
¢ 18T 6,772 3.51 6.1 silty clay to clay
KIS U 487 6.1 silty clay to clay
EO1LT g 0.1 clayey silt to siity clay
i

25 0.1 clayey silt fo siity clay

i
KU YN Z.
3.3 B K 0.4 clayey silt to silty clay
KRR 5.68 0.0 clayey silt to silty clay
28 176 0.5 .35 0.1 clayey silt to siity clay
4.3 7235 8657 7.74 0.1 sandy silt to clayey silt
48 SIS .326 1.78 6.1 silty sand to sandy silt
§.9  Sh.g (.374 (.66 6.1 silty sand to sandy silt
5.2 184 6.32¢ 1.75 0.1 sandy silt to clayey silt
L VR 0.227 1.87 0. clayey silt to silty clay
5.9 1.7 0.295 2.53 0.1 clayey silt to silty clay
8.2 13.2 0,359 2.1 0.1 clayey silt to silty clay
6.8 137 0.402 2.94 0.1 silty clay to clay
6.5 128 0.41¢ 3.27 0.1 silty clay to clay
7.2 4.2 0.450 3.17 6.1 silty clay to clay
7.5 48 0.46% 3.2 0.1 silty clay to clay
2. 7.5 132 0.339 3.02 0.1 silty clay to clay
z. g7 132 0.357 2.9 0.1 silty clay to clay
280 8.5 115 0.371 1.2 0.1 silty clay to clay
Z. 8.3 IG.E (.26 2.61 9.1 silty clay to clay
Z. 9.2 9.3 G.346 3.42 0.1 silty clay 1o clav
2.5 9.5 1.8 0.338 5.18 0.4 silty clay to clay
346 9.8 g8 4.774 2.7 0.1 silty clay to clay
L 162 10.% .05¢ 2.52 0.1 silty clay to clay
3.2 165 8.6 g.213 2.45 0.1 silty clay to clay
3.30 10.8 7.k G.188 2.47 0.4 silty clay to clay
340 11.2 £.5 8,085 1,28 0.1 silty clay to clay
3.50 118 .k 0.10¢ {51 0.1 sensitive fine grained
3.60 1.8 5.7 §.067 1,18 0.1 sensitive fine orained
3.7 121 6.1 0.072 1.19 0.0 sensitive fine grained
3.8 125 8.2 (128 2.2 0.2 silty clay to clay
.9 17.8 £.3 0082 1.30 0.1 sensitive fine grained
§.00 13.1 6.5 (.08 1.36 0.1 sensitive fine grained
$.10 138 7.4 0.6587 1.26 0.1 clayey silt to silty clay
4.26 13.8 7.1 G125 {76 0.1 silty clay to clay
.30 131 Ly £.055 185 0.1 silty clay to clay
&40 14,4 [ 8.13¢ 2.19 0.1 silty clay to clay

§oil interpretation reference. Rebertson & Campanella-1983, based on §9% hammer efficiency and .2 » sliding data average




SRD0 F-C/ERC-10 WO ME-TE-G4 1904 N
LEPTH DEPTH TIF FRICTIZH FR RATIG TH INTERPRETED
peters feet Qc tef  Fs tsf Feifc & 1 deg SBIL TYPE

¢E0 14.R 6.0 7.8 0.1 silty clay to clay

4 &6 15.1 6.0 2.22 G.1 silty clay to clay

4.70 15.4 8.5 1.7 0.4 silty clay to clay

4.80 16.7 .5 2.16 6.1 silty clay to clay

4,80 16.1 1.3 2.18 (8] silty ciay ic clay

.00 6.8 ) 7.87 0.1 silty clay to clay
B9 6.5 2.5 silty clay to clay
170 c.& 7.04 0.} silty cley to clay
1.4 PR i 0.1 sensitive fine grained
17.7 £.2 G.i silty clay to clay

RSN R 8.3 G.1 siity clay to clav
1.5 .7 0.1 clayey silt to silty clay
187 TG iie 0.l witive fine graiped
14.9 &b {.i3 §.!  sensitive Fine gr

5.5 8.4 7.3 113 1.5 0.1 clayey silt fo silty cisy

£.0¢ 167 7.4 G166 .44 0.1 clayey silt to silty clay

£.10 0.0 7.6 0.05¢8 1.28 0.5 clayey silt to siity clay

.20 20,3 7.8 G097 118 0.3 clavey siit to silty clay

£.30 0.7 1.8 0,070 .89 6.1 clayey silt to silty clsy

6.6) 21.0 8.2 0.187 2.03 0.1 clayey silt to siity clay

£.50 212 9.z 0.130 1.42 0.1 clayey silt te silty clay

6.60 21,7 5.2 0.101 1.16 0.1 clayey silt to silty clay

6.7 22.0  10.0 0.105 1.05 @1 clayey silt to silty clay

6.80 22.3 105 0.149 1.3 0.1 clayey silt to silty clav

£.50 22.6 3.7 0.164 1.68 0.1 clayey silt to silty clay

7.00 23.0 10,0 0.154 1.55 0.1 clayey silt to silty cisy

7.10 23.3 9.4 0.129 1.3 0.1 clayey silt to silty ciay

7.2 23.6 9.6 0.158 1.8} 0.1 clayev silt to silty clay

7.2 23.8 8.0 0.170 2.12 0.1 silty clay to clay

7.0 743 7.1 0.200 2.87 6.1 clay

7.80 2.8 £.2 4.361 £.82 6.1 clay

T.00 748 &5 9.07¢ 1.64 6.1 clay

7.7 8.3 4.3 0.143 3.3 ¢.l clay

7.80 5.6 4.3 6,154 KBS ¢.1 clay

7.9 25.9 6.6 §.088 1.8 0.1 clay

8.00 1.2 7.l 0.17 2.51 0.1 silty cley to ciay

8.10 Z.8 3.8 0,328 3.43 0.1 clay

§.20 265.3 150 0.579 4.44 6.1 clay

8.3 2172 165 ¢.72% 542 0.1 clay

8.40 27.6 3.6 6.593 [ g.1 clay

8.50 7.9 1.2 0.667 4.84 0.1 clay

.60 28.7 3.8 6.517 4 48 0.1 clay

8.70 26.5  14.2 (.557 §.21 0.1 silty clav to clay

£.80 8.8 {7 0.523 2.7 0.1 silty clay to clay

.90 28.2 6.7 0.627 3.73 0.4 silty clay to clay

Q4¢ 28.% 141 8.305 3,52 9.1 silty clay to clay

g.10 29.8 124 0.257 208 0.2 clayey silt to silty clav

§.20 36.2 l4.8 0.406 7.7 0.7 clayey silt to silty clay

.30 0.5 18 0.487 2.88 0.2 clayey silt to silty ciay

.40 30.8 171 0,416 2.43 0.2 clayey silt to silty clay

Soil interpretation reference: Robertson & Campanella-1983, based on 603 hasser efficiency and .2 ® sliding data average




SHD10G PeQ/EFT 0T T 180435 FAGE °
DEPTH DEFTH  TIF FE RATIG I INTERPRETED
xeters feet Qc tsf Fe/fic & 1 deg SOIL TYFE

9.50 3.2 8.2 IR 3.G8 0.2 clayey silt to silty clay
9.80 3.5 4. 0.571 4.05 0.2 silty clay te clay
9.70 3.8 B.E 4,337 3.7 0.2 clay
9.80 37.2 8.5 205 2.4 0.2 silty clay to clay
9.90 52.6 6.5 : 7.8 6.2 silty clay to clay
10,60 37.8 &.7 0,216 KBC 0.2 clay
16331 L. 53 6.7 clay
sk B¢ 0.2 clav
R 7.0 0.2 cley
i 0.7 0.2 clay
£.& 0.2 clav
7.5 4.7 silty clay to clay
J 1. 4.7 silty clay to clay
.4 6.5 2. 6.7 silty ciay fo ciav
B 7.t Z. 0.2 silty clay to clay
00 36 7.2 2.6¢ 0.2 silty clay to clay
.10 36 8.1 2,88 0.2 silty clay to clay
1.20 3.7 g.5 3.65 9.2 clay
11.30 37.r M4 3.28 0.2 clayey silt to silty clay
1146 374 6.7 2.5 0.2 K
11.50 7.7 108.8 g ? 9.2 ?

Soil interpretation reference: Robertson § Campanella-1983, based on 602 hemser efficiency and .2 m sliding dats average
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SCPT P-3




Vanmndehneyv

So a1 1

Exp 1 .

Operator : S.VAN CPT Date : 06-30-94 16: 16
Sounding : SND106 Pg 1 / 1 t.ocation : P-3/BFC-KC MO
Client : WES Job No. : DACW39-94-M-5062
CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
gc (Ton/ft"2) Fa (Ton/ft"2) Fs/@ (X) PROFILE
( ) 125 0 2 ( ' 30
P S . 0 - PSR 0
] ] ] ]
] ] ] ]
] ] ] {
154 b 154 154 9 154
] ] ] ]
] . ] ]
:1 1 1 1
3 T L b L
Q L 4 4 J
1] b J J J
Yeu o
— b .
30J b 301 304 E 30+
- ] : : :
- 1 - - L
o ] 1 1 i
UJ L - - -
D 4 - N E
E « { -4
45 1 451 451 1 451
] ] 1 ‘
1 1 b
i ] ] |
] ] ] ]
- -1 - -
1 ] ] ]
- - -4 L
] ] ]
5 e s rl I I re Eo 2 — e Gc F . A 2 so
Depth Increment : .4 m Max Depth : 40.03 ft




SOUNDING
OPERATOR

CLIENT

DATA 1K FILE SND106 06-3G-94 16:16

S.UAN

WES

Vandehey 8oil Explorstion
49685 Nw Pacific Ave. Banks, Oregon. 87106 (503) &4 2261

DEPTH PEFTH

reters

L3RI L LI L L3 LI Lo LD N
S M s s e e
O M T e Ly R e :
22T EEY =

ol
=

4,90
§.10
4.20
4.30
4,40

reet [

R

-

L
-
Z
n
3
o
i
i}
<
4,
4
¢

LYo R TR T I

U n
XY

5.4
6.2
6.5

o
o

-] -
3 oin

oL em ) eo

G R3 Fo R Lo in

—
R (S R 1]
[T

P bem b

$one et bea bt e b
o5 LN s 2o

bam fma bt b bes pes e
el T B G S Ty
-~ BT B

b e b s R e
on R eme B3 S Ay 23 g
D T N - s FEC RS

10.7

——
=

T oo ta A

[ T N NS AR~ o =

i
DO N e e e RO RO G0 Ra g

U LM
Ly oo oo

o

-
~;

.05
.07

0.087

3t s
==L
sy

5.0!
§.14
3.80
KA
4.08
.72
4,10
34
.65
2
11
.42
45

rn

.0J

L2 LD B LD A e

0.1

—oe
—

o D D D D
e e e e R

[ R R )
e Fea hen e e Tee e

.

9.

0.1
0.1
0.1
6.1
0.1
0.4
0.1

LOCATION : P-3/BFC-KC MO

JOB No. . DACKH39-94-M~5062

INTERPRETEL:

SGIL TPt

silty clav te clav
clayey silt to silty cia
clayey silt to siity clav
clayey siit to siliv clay
clayey silt to silty clav
silty clay to clay
ciay
ciay
clay
clay
ciay
silty clay to clay
silty clay te clay
silty clay to clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clav
clay
clay
clay
clay
clay
clay
silty clay to clay
silty clay to clay
clay
clay
silty clay o clay
silty clay to clay
sensitive fine grained
sensitive fine grained

Soil interpretation reference: Robertson & Campanella-1983, based on 603 hasser efficiency and .2 » sliding data average
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s ]
]
)
!
b 1
1
Ll
P
1
1
b
—
m
=
m
u
X
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t
(5]

SKND10E @ F-3,

DEPTH DEPTH  TIP  FRICTIGN FR RATID INC INTERPRETED
weters feet Qo tsf  Fetsf Fs/lc £ 1 deg SOIL TYPE
4,50 14.8 0.062 1.5% 0.1 sensitive fine grained
4.60 15.1 0.0687 1.77 0.1 sensitive fine grained
6,76 15.4 0075 39 0.1 sensitive fine grained
4.80 5.7 010z 68 6.1 sensitive fine grained
§.9C 16.1 0.08] T 0.1 sensitive fine graired

£
PG R
<
—

5,00 168.4 sensitive fine grained

B RS GO D et Lo e

NS NI b em ben b pea e e

LR =3 el LA £ o e o L ¢ th

5.0 187 28 6] eensitive fine graines
L1 A (L sensitive fine graired
L3 17.¢ 47 6.1 siltv clay te clay
T.ap 17,7 4 B 4.1 <ijtv clay to clay
S.EG 160 9 3 6.1 silty ciay to clay
R6G 184 g 49 9.1 s tlay to clay
L.70 187 0 .01 (.1 sensitive fine grained
C.80 19.0 4.9 38 0.1  sensitive fine grained
£.90 18.4 5. W 0.1 sensitive fine grained

.02 0.1 sensitive fine grained
08 0.1 sensitive fine greined
{3 0.1  sensitive five prained
il 0.1 sensitive fine graired
.30 0.4 silty clay to clay
1.36 0.7 sensitive fine grained
1.16 0.2 sensitive fine grained
112 0.2 clayey silt te silty clay
1.85 0.2 clayey silt to silty clay
1.96 0.2 clayey silt to silty clay
1.81 0.2 clayey silt to silty clay
2.02 0.2 clayey silt to silty clay
73 0.2 clayey silt to silty clav

7
f
8.00 18.7 5.4
646 20.0 5.7
6.20 20.3 5.2
6.30 207 4.9
6.40 24.0 5.1
6.50 21.3 6.0
6.50 2.7 6.6
6.70 22.0 8.2
6.80 22.3 9.0

RO b e b e bem ea fee pes

7.0 233 65

T30 20.8 8.7 1.7 0.2 silty clay to clay
7.40 24.3 8.8 7.87 0.7 silty clay to clay
7.50 24.8 2.8 2.30 0.7 silty clay to clay
7.60 2¢.4 8.1 1.4 6.2 silty clay‘ to clay
7.1 25.5 7.7 . 1LBS 0.7 ciayev silt to silty clay
7.80 25.6 7.9 ¢.1 1,45 0.2 clayey silt to silty clay
7.9 25.9 7.1 t 1.02 ¢.2 sensitive fine grained
§.00 26.2 7. 0.168 1,852 0.2 clayey silt to silty clay
8.16 26.6 7.3 {1,126 1.7 0.2 silty clay to clay
8.20 26.8 7.5 G157 2.08 0.2 silty clay to clay
8.3 27.2 8.3 0.168 2.7% 0.7 silty clay to clay
8.46 27.6 8.8 0.277 7.56 8.2 silty clay to clay
.50 27.49 9.8 75 Z.6! 8.3 silty ciay to clav
8.680 26.2 9.2 0.1% 2.12 0.3 silty clav to clay
B.70 28.5 8.8 0,188 1.41 0.3 silty clay to clay
8.8 28.9 8.9 0.215 2.41 0.3 silty clay to clay
B30 29.7 8.9 0.202 2,26 6.2 silty clay to clay
9.00 29.5 9.5 4,205 .20 0.2 clayey silt to silty clay

3

Q.10 28.§ 11K ¢.260 7.7% 6.2 ciayey silt to silty clay
§.20 3.2 15.6 0.403 2.58 0.2 clayey silt to silty clay
8,30 30.5 19.6 0,788 4,02 0.2 silty clay to clay
9.40 0.8 20.7 0.886 428 0.2 silty clay to clay

Soil interpretation reference’ Robertson & Campanella-1983, based on 60 haswer efficiency and .2 a sliding dats average




SHD106 @ F-3/BFC-10 MO D 06-30-94 16:16 PAGE 3
DEPTH DEPTH  TIP  FRICTIGK FR RATID INC INTERPRETED
weters feet Qc tsf  Fsisf Fo/fc ¥ 1 deg SOIL TYPE

9.5 31,2  20.6 888 .93 0.3 silty clay to clay
§.60 315 0.4 : 4,58 0.3 silty clay to ciay
9% 318 . 2.99 0.3 clayey silt to siity clay
32718, 2,54 6.3 clayey silt to silty ciay
2.5 . 3,68 .3 siity clay to clay
6. 368 0.3 silty clav te clay
A g, 2.50 0.3 clavey silt to =ilty clay
S e 2.57 0.3 clavey silt to silty clay
£ 7.68 0.3 clavey silt to silty clsy
k.15, 2.5% 0.3 clavey silt to silty clay
Y 7.45 0.3 clayey siit to silty clav
H.E 14, 7.4 9.3 clayey silt to silty clay
S S S 1.8 0.5 clayey silt to silty clay
KU (1R 2.03 0.3 ciavey siit to silty clay
IO g. 2.06 0.3 silty clay to clay
109 36.% g.6 255 ¢.3 silty clay to clay
H.i6 366 10.8 2,02 0.3 clayey silt to siliy clay
11.2¢ 3.7 113 0,15 1.75 0.3 clayey silt to silty clay
1.3 371 1.8 0. 185 1.40 0.3 clayey silt to silty clay
1.40 374 5. 0,501 3.92 0.3 clayey silt to silty clay
11,50 31,7 21.¢6 0,22 0.87 0.5 sandy silt to clayey silt
11,60 38.1 10.8 0.3i8 2.92 0.5 clayey silt to silty clay
11,76 38.4  13.3 §.128 1.04 0.5 clayey silt to silty clay
11.80 38.7 116 0.155 1.34 0.5 clayey silt to silty clay
11.% 39,0 7.4 0.067 0.9 0.5 clayey silt to silty clay
12.60 36.4 8.5 0.058 6.77 0.5 silty sand to sandy silt
12,16.28,7  B0.4 0,057 0,08 0.5 7
T12.76 40,0 123.8 . ? 0.5 7

Soil interpretetion reference: kotertson & Campanella-1983, hazed on B0Y hammer efficiency and .2 & sliding dats average
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SCPT P-4




vandehey So a1 1 Ex<xp 1 .
Operator : S.VAN CPT Date : 06-30-94 17: 42
Sounding : SND107 Pg 1 / 4 Location : P-4/BFC-KC MO

Client : WES Job No. : DACW39-94-M-5062
CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
gc {Ton/ft"2) Fs (Ton/ft"2) fFs/@ (%) PROFILE
{ 125 i 2.9 { 10
0 "y e ' 1, e d c . re A e e 2 r Y c
. ! J 4
] 1 . 4
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e 4 .{ 3
4 4 4 4
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Depth Increment : 41 m Max Depth : 36.42 ft




SOUNDING DATAH IN.FILE SND107 06-30-94 17:42

OPERATOR . S.UAN LOCATION :© P-4/BFC-KC MO

CLIENT :© WES JOB No. : DACW39-94-M-5062

Vandehey €01l Exploration
40695 Nw Pacific Ave. Banks, Oregon. 97106 (S03) 324 3261

OEFTH DERTH  TIF FRICTIOM PR RETIO 6 INTERPRETED

peters feet o fsf Feted Fadlo % 1 deg SOIL TYRE
010 6.0 2.5 0.0 7
G726 0.7 KR 0.0 7
0,20 1@ 300 ~6.086 0.0 i
0.40 1.2 7.8 -0.002 0 (.} censitive fine grained
.5 LB 180 ¢,a47 2 0.1 silty clay to clay
0.8 2.0 148 0.773 5.32 6.0 silty clav to clay
.70 2.2 .0 (¢, 584 2.1% 0.0 clayey silt to silty clav
6.60 7.8 5.6 6.78 4.25 0.0 silty clay to clay
0.9¢ 2.¢ 8.1 0,718 2.67 0.0 ciay
.60 33 &7 0.102 i.79 6.0 silty clay to clay
110 36 13.E 0.283 2.09 0.0 clayey silt te silty clay
1,26 3.9 153 0.47% 3.08 0.0 clayey silt to silty clay
1.3 4.3 14.9 0.487 3.24 0.0 silty clay to clay
180 46 157 0.56% 3.62 0.0 silty clay to clay
1.5¢ 49 3.8 0.490 3.5¢ 6.0 silty clay to clay
1.60 5.2 12.9 0.438 3.38 0.0 silty clay to clay
1,70 8.8 12.5 6.358 2.88 0.0 silty clay to clay
1.80 5.8 111 4.388 3.47 0.0 silty clay to clay
1.9 B2 11§ 0,372 3.25 6.0 silty clay to clay
2.00 5.8 1.0 0.285 2.5 8.0 silty clay to clav
210 k.8 8.3 0,267 2.87 0.0 silty clay to clay
220 7.2 wi 2,308 3.66 g.4 silty clay to clay
2.3 1.5 8.3 {1,251 2.8 0.0 silty clay te clay
7.40 7.8 8.1 0,257 3.7 0.¢ silty clay to clay
750 82 1.8 0.235 3,05 6.0 clay
.60 &5 1.4 .21 2.8 0.6 siity clay te clay
236 8.8 6.9 (1. 182 2,83 0.6 silty elay to ciay
2.80 9.2 6.4 0.18¢ 2.92 0.0 clay
2.90 4.5 6.5 0,188 2.85 0.0 clay
3.0 9.8 6.6 0,164 2.78 6.0 clay
310 16.2 5.7 0.128 2.7 0.0 silty clay to clay
3.20 10.5 5.3 0,112 2,17 6.0 silty clay to ciay
3.3 10.8 £.s 0.10¢ 1.9 0.0 silty clay to clay
3.40 11.2 8.3 0.078 1.48 0.0 sensitive fine grained
350 118 6.0 0.08% 1.65 0.0 sensitive fine grained
3.60 11.8 £y 0.677 1,3 0.0 sensitive fine grained
3.70 12.4 5.5 0,077 1.40 0.0 sersitive fine grained
3.80 2.5 5.5 0.882 1.5 0.0 sensitive fine grained
3.5 12.8 5.7 6.088 1.72 0.0 sensitive fine grained
$.00 13.1 5.6 0.0% 1.67 0.0 sensitive fine grained

Soil interpretation reference: Robertson & Caspanelia-1983, based on B0% hasmer efficiency and .2 » sliding data average




SND107 : FP-4/Bro-vl 80 © NE-30-94 17:42 FAGE 2
DEFTH DEPTH  TIP FRICTION FR RATID ING INTERPRETED
peters feet Qc tsf Fs tsf Fs/lc X 1 deg SOIL TYPE

§.10 13.5 5.5 0.08¢ 1.43 0.0 sensitive fine grained
4,20 13.8 £.0 §.050 .95 0.0 sensitive fine grained
4,30 141 4.6 0.98 0.0 sensitive fing grained
4,40 14.4 4.8 0.70 0.0 sensitive fine grained
4,506 14.0 £ 1.07 ¢.0 sensitive fine grained
6,60 16,1 5.t .75 (.0 sensitive fine grained
6,70 15.% L .60 ¢.0  sensitive fine grained
&80 5.7 0.74 0.0 sensitive fine graimed

G ib.} 0,68 6.0 sensitive fine grained

ey Lt

4,

.00 164 { 9.5 6.0 sencitive fire grained
[T L. {1.75 i.{  sensitive fine grained
S.26 17 1 .61 (.0 sensitive fine grained
L5 {7.4 6.8 ¢.7i 0.6 sensitive fine grained
L.4% 177 6.1 .58 4.0 sensitive fine grained
LR 1800 867 1.07 0.0 clayey silt to silty clay
C.60 18.4 167 B 1.2 0.0 clavev silt o silty clay
.7 187 121 0,285 2.42 0.0 clayey silt to silty clay
5.8 15.0 9.4 0,105 1.12 0.1 clayey silt to silty clay
£.90 19.4 5.6 6.072 1.08 0.0 sensitive fine grained
6.00 19.7 6.0 0.65¢ 0.96 0.0 sensitive fine grained
6.10 20.0 5.7 0.055 0.97 0.0 sensitive fine grained
6.20 20.3 6.0 .66 1.13 0.0 sensitive fine grained
6.30 20.7 5.7 0,05 0.90 0.0 sensitive fine grained
6.40 2.0 8.6 0.057 1.02 0.0 sensitive fine grained
6.50 21.3 6.1 0.084 0.72 0.0 sensitive fine grained
6.66 21.7 5.6 0.045 6.80 0.0 sensitive fine grained
£.70 22.¢ LB 0.048 0.80 0.0 sensitive fine grained
£.80 22.5 [ : 0.57 6.0 sensitive fine grained
£.90 27.8 8.7 0.65 0.0 sensitive fine grained
7.00 23.0 6.5 6.58 0.0 sensitive fine grained
740 23.3 £.4 0.5 0.0 sensitive fine grained
7.0 738 6.7 0.62 0.0 sensitive fine grained
7.30 23.8 E.! 0.66 (.6 sensitive fine grained
7.0 24.3 B2 §.78 (.0 semsitive fine grained
1.50 24.8 6.E 0.61 0.0 sensitive fine grained
7.60 74.9 6.7 G633 6.58 0.0 sensitive fine grained
7.70 25.3 6.4 6,037 0,57 0.0 sensitive fine grained
7.80 25.6 6.8 0,058 0.66 0.0 sensitive fine grained
7.90 2.9 7.6 0.083 0.80 0.0 sensitive fine grained
§.00 6.2 §.c G.057 0.87 0.0 sensitive fine grained
B.10 26.B 8.t 6,053 0.60 0.0 sensitive fine grained
8.20 26.9 8.5 §.058 6.6 0.0 sensitive fine grained
830 27.2 £.¢ 0.052 0.74 0.0 clavey silt to silty clay

i)
-
<

7.6 §.4 0.113 1.35 0.0 clayey silt to silty clay
g.50 27.8 A 0.132 1.4 0.0 clavey silt to silty clay
8.60 28.2 5.6 0.139 1.44 0.0 clayey silt to silty clay
§.70 28.5 0.5 0178 1.68 0.0 clayey silt to silty clay
B.80 28.9 113 0.2%3 7.12 6.0 clayey silt to silty clay
g.90 29.7 13.5  0.316 2.30 0.0 clayey silt to silty clay
9.00 29.5 1E.0 0.410 2.55 0.0 clayey silt to silty clay

oil interpretation reference: Robertsen & Caepanella-1983, based on 60% haaser efficiency and .2 » sliding data average




SNDO1067 @ P-4/BFC-KO MG 2 0E-30-84 17:42 FABE 3
DEPTH DEPTH  TIP FRICTION FR RATIO e INTERPRETED
meters feet fc tsf  Fs tsf Fs/Qc & 1 deg SOIL TYPE

9.10 28,8 14.%5 0,563 2.78 0.0 clayey silt to silty clav
9.20 .2 L.z G.614 2.77 0.0 clayey silt to silty clav
.30 .5 20.3 .53 2.50 0.0 clayey silt to silty clay
.40 mWe 3. 0,643 2.78 0.0 clayey silt to silty clay
§ 7.6 0,735 7.5 0.6 clayey silt to silty clay
8.6 KRES Z.ES 1,0 sandy silt te clavey silt
9,9 5.0 7.7 0.% sandy silt to clapey silt
S. .7 2.5 0.0 clayey silt to silty eley
8.9 . 24 2.60 0.0 clayey silt to silty clay
1.4 S K] 2.76 0.0, clayey silt to silty clay
10,10 331 MBS 2.76 0.0 clavey silt to silty clay
.20 308 1R 2.5 0.0 clayey silt to silty clay
10.30 336 5. 1.88 0.0 clayey silt o silty clay
19.40 34,1 14.8 1.9 9.0 clayey silt to silty clay
16,50 3. 15 2.2 0.0 clayey silt to silty clay
i0.60 3.8 100 L5 1.57 §.0 clayey silt to silty clav
107 &1 10,7 0.278 2.50 0.0 clavey silt te silty clay
19.80 35.4  20.2 0.558 2.95 0.0 sandy silt to clayey silt
10.90 T.E R4 0.585 0.50 0.1 sand to silty sand
11.00 36.1 116.2 0.491 0.42 0.1 7
1110 3.6 868 ? i 0.1 ?

Scil interpretation reference’ Robertson & Campanella-1983, based on 60% hamwer efficiency and .7 & sliding data average
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SCPT P-5




Vanmndehey So a1 1 Exp 1 .

Operator : S.VAN CPT Date : 06-27-94 15: 58
Sounding : SND-82 Pg 1 / 1 Location : PS/BFC-KC MO
Client : WES Jab No. : DACW39-84-M-5062

CONE PAESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED

gc (Ton/tt"2 Fs (Ton/ft"2) Fs/@ (X} PROFILE
2 10

Q 125 0 5 0
0 S Ot 0 0
- - -1 -
] 5L~—f:::::::::::::> ] ] ]
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J J d J
4 i 4
154 1 154 E 1 1 154
1 1 .
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Depth Increment : .im Max Depth : 45.93 ft




SOUNDING DATA IN FILE SND-892 ©06-27-94 15:58

OPERATOR :© S.VaAN LOCATION :© PS/BFC—-KC MO

CLIENT :© WES JGB Ho. : DACWAY-84-M-5062

Varndehey Boil Explorastion
40685 Nw FPacific Ave. Banks, Oregon. G71086 (5037 =2< 2261

TP FRICTION FR RATIO NG INIZRFRETER
Oz tsf  Fstef Fs/lc ¥ T deg S0IL TP
il G.1 ¢
11.7 215 ¢.1
18.5 . .41 4.1 3
3 13.3 §.7i1 5.3 6.1 slity clay to clay
33 34 0.650 180 0.1 silty sand to sandy silt
LY 36 1063 1.547 1.45 G.1 siliy sand to sandy silt
.9 1.2 1,988 1.75 0.1 silty sand to sandy silt
i §.3  54.9 1.50d 2,75 0.1 sandy silt to cleyey silt
140 46 218 0,48 2.2 0.1 clayey silt to silty clay
1 45 197 0.624 4.98 0.1 silty clay to clay
1. 5.2 145 0.754 g2 6.1 clay
170 56 135 0.73% £.45 0.1 clay
1. 89 1.y 0.581 4.97 0.1 clay
1. 6.2 8.9 0.497 £.57 0.1 clay
2. 6.6 .9 0.483 4,95 0.1 clay
1. 6.9 8.1 0.458 5.68 0.1 clay
2. 7.2 8.0 0.385 4.80 6.1 clay
Z. 7.5 7.4 0.435 .87 0.1 clay
240 7.8 3 G.352 5.6l 0.4 cley
2.5 8.7 7.9 0.3218 .61 0.0 clay
2,86 B.5 1.8 .67 4.53 6.6 tlay
270 6.8 7.1 0.340 4.8t 0.0 clay
7.8 8.7 8.5 0.318 3.7¢ 0.0 clay
7% 9.5 7.5 6,328 4,40 0.0 clay
.00 9.8 1.7 6,301 3.9z 0.6 clay
3.1 192 6.6 0,245 2,70 £.0 clay
LW 105 L.k 0.205 3.87 0.0 tlay
.3 108 §.8 8.175 3.8 0.0 clay
.40 1.2 5. 4,255 4,70 0.0 clay
3.5 1E 6.0 0.218 3.64 0.0 clay
RSB 2 0.217 4,18 6.0 clay
KAV £.8 0,298 4.0F 9.6 clay
3.8 12,5 B.2 6.267 4.48 0.4 clay
3.50 12.8 6.1 0.274 4.51 6.0 clay
§.00 131 54 0,260 4,77 0.6 clay
§.10 13,5 5.2 0.216 . 4.1% 6.0 clay
¢.20 13.8 5.8 0.206 .18 6.0 clay
£¥ 141 59 G.197 3.95 0.0 clay
6,40 144 4.6 0.221 4.78 0.0 clay
6.50 14.8 5.9 0.237 4,04 0.0 clay

Seil interpretation reference: Robertson § Campanella-1982, based on 603 hammer efficiency and .2 » sliding data average
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I deg

0.6
0.0
0.0
6.6
0.0
0.8
0.0
¢.0
2.0
6.0
0.0
0.0
6.0
0.0

A

INTERPRETED

SOIL TYRE

clay
clay
ciav

ciay

riau
clay

cisy

clav

clay

clay

clay

clay

clay

clay
silty clay to clay
silty clay to clay
silty clay to clay

silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay
silty clav to clay

clay
silty clay to cley
siity clay to clay
silty clay to clay
siity clay to clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay tc clay
silty clay to clay

clav

clay

ciay

clav

cley

clay

clay

clay

clay

clay

clay

clay
silty clay to clay

sensitive fine grained
sensitive fine grained




8ND-92 : PS/BFC-EC MO : 06-27-94 15:58 PAGE 5
DEFTH DEPTH  TIF  FRICTION FE RATIO NG INTERPRETED
seters feet fc fef sf Fe/fe ©0 1 deg SOIL TYPE
KIS 5.0 0.0 sitty clay to clay
3.8 L 0.0 sensitive fine orained
7.z §.2 G4 censitive fine grained
2.5 L. 0.0 sensitive fine grained
3.8 5! (.0 sensitive fine grained
33.1 T8 3.0 silty clay to clav
335 L. 0.0 siity clay to clay
3.8 58 0.0 clay
LTI | [ o0 clay

10,50 %4 t.& 4.0 clay

1060 34,8 £.E (1.1 clav

10,76 35.1 (3 b 4.0 clay

10,80 35,4 £.0 i ¢.0 clay

10.90 3%5.8 5.1 g, 128 4.0 clay

11,00 36.! 5.2 .2 345 6.0 clav

11,16 3.4 8.5 4.208 3.2t .0 clay

11,20 36.7 8.7 0.283 4.21 0.0 clay

1130 371 7.5 0.%5 4.63 0.0 clay

11.40 37.4 7.5 0.362 4,80 0.0 clay

11,50 371.7 7.3 0.330 §.57 0.9 clay

1160 38.1 6.8 0,315 4,66 9.0 clay

11,76 38.4 5.6 0,233 4.2 0.0 clay

1.8 3.7 6.5 0,291 4.51 0.0 clay

11,96 39.0 5.7 Wi .54 ¢.6 clay

12.00 39.4 7.0 7 §.05 0.6 clay

12,16 35.7 B! 3.44 6.0 clay

12.20 40.0 £.0 2.5 (.0 clay

12.30 40.4 £.2 3.00 clay

12.40 40,7 .G 4, clay

12.56 ¢1.0 8.2 3.0 0.6 clay

12,66 41.3 E.§ 3 4.0 cls

12,70 417 5.2 4.9 clay

12,680 42.0 7.8 1.4 0.8 clay

12.90 42.5 8.8 3.25 4.0 siity ciay to clay

13,00 42.7 g5 2.1z 0.G siltv clay to clay

13.10 43,0 8.7 4,73 2.0 silty clay to clay

13.20 43.3 327 3.6 0.0 silty clay to clay

13.30 43,6 2.3 £.70 0.6 clay

13.40 4.0 3.6 a.15 0.0 silty clay to clay

13,50 443 14.3 5,60 0.¢ clayey silt to silty clay

13,50 446 62,0 7.98 0.0 clayey silt te silty clay

1276 44,8 354 1,18 .37 0.0 ciavey cilt to silty clay

13.80 45,3 40.% S 4. % 0.0 clayey silt to silty clay

13.90° 45,6 2.6 1,880 2.30 0.0 9

14.00 45,8 111.3 7 7 6.0 ?

Soil interpretation reference: Robertson & Campanella-1983, based on 60% hammer efficiency and .2 & siiding dats average
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SCPT P-6




Vanmndeheyvy

Operator : S.VAN

So a1 1
CPT Date :
Location :

Sounding : SND400 Pg 1 / 1

Client : WES

Exp 1 .
06-29-94 15: §5
P-6A/BFC-KC MO

Job No. : DACW38-94-M-5062

(feet)

DEPTH

CONE PRESSURE

SLEEVE FRICTION

FRICTION RATIO

INTERPRETED

Qc {Ton/€t*2} Fs {Ton/tt"2) Fs/G (X) PROFILE
0 125 0 2.5 L 10
o NN 0 . 09— . 0
] ] ] ]
15 B 151 1 159 E 154
] ] ] ]
E e b -4
] ] ) ]
304 E 30+ 4 304 4 304
b b h b
] ] ] ]
] ] ] ]
1 ] 4 .
454 E 45+ b 454 E 451
] ] ;
60 A 'y A 4 ¥ e - sc a— r sc g 1 4 Il 60
Depth Increment : .1m Max Depth : 43,31 ¢t




SOUNDIRG DATA T FTLE SHRDICG (B-29-84¢ 1G:I5L

OPERATGR © S.UAN LOCATION : P-GA/BFC-KC MO
‘CLIENT :© WES JOB HNo. I DACW33-94—-M-5062

Vandehey 8c1) Explorstion

40BAS Ny Pacific Ave. Banks, Oregorn. 97106

DEPTH DEFTH  TIF

aeters feet {fc tef

G50 LLE 4.

A6 2.0 .1 sandy

6.7 2.5 % a1 sand

0.8 o6 LI B siln

L9 3.4 1.48 (.0 sondy silt to c

100 3.3 1.7% 4.1 sandy silt to clavey
LI 2.6 265 1.54 (.1 sandy silt $0

L2 3.8 187 7.% 6.1 clayey silt to siitv ciay
1A 6.3 162 788 0.0 clayey silt to silty clay
140 45  17.1 2.80 0.1 clayey silt to silty clay
150 4.9 160 0.467 2.92 0.1 clayey silt {o silty clay
1.60 52 5.7 0.409 2.69 0.1 clayey silt to silty clay
L7 5.6 187 0.344 2.50 0.1 clayey silt to silty clay
1.86 5.9 1l.E 0.230 2.5 0.1 clayey silt to silty clay
1.8 6.2 1.2 0,255 2,75 0.1 clavey silt to silty clay
2.00 6.6 12,1 . 0.26) 7.16 0.1 clayey silt to silty clay
2.6 €8 4.8 0.231 1.94 0.1 clayey silt to silty clay
2.0 7.2 124 .203 1.64 0.1 clayey silt to silty clay
230 7.5 116 0,211 1.62 0.! clayey silt to silty clay
7.4 7.8 10.8 4,192 1.78 0.1 clavey silt to siitv clay
250 8.7 187 e 1.6 0.1 clayey silt to silty ¢la
TE6ES 104 BT LB 0.1 clavey silt te silty cl
2.710 B.Y 9.8 .14} 1.62 0.1 clayey silt to silty ¢l
7.80 9.2 8.7 &.088 1.12 0.1 clayey silt to silty ¢l
2.9 §.% 7.8 0,073 0.8! 0.1 clayev silt to siltv ¢l
300 9.8 7.3 T L0 G.1  sensitive fire graines
3.10 10.7 .8 P 105 (.1 sensitive fine grainec
3.20 105 8.7 0,071 1,65 G.1 sensitive fine graived
2.3 10.R 6.3 3.05% .8 0.1 sensitive fine grained
3.40 11.2 6.1 G048 6.73 4.1 sensitive fine graineg
350 115 6.8 (.065 0,87 0.0 sensitive fine graived
3.60 1i.8 5.4 0,052 0.97 0.0 sensitive fine greined
3.70 12,1 B.¢ 058 0.87 0.4  sepsitive fine graines
.80 12.5 6.4 1.04 0.0 sensitive fine graired
2,96 12.8 6.4 0,58 6.0 sensitive fine graired
4,06 13.1 5.8 9.97 0.0 sensitive fine grained
4,10 135 2 1.0 0.0 sensitive fine grained
4.26 13.8 5.7 .08 G.0  sensitive fine grained
6,30 14,1 LR (G 6.0 sensitive fine graired
.40 144 5.0 0.6¢ 3.8 sensitive fine graines

Soil interpretation reference! Koherison & Campanslla-1983, based on 602 hamser efficiency and .2 @ sliding data average




\

B4 15055 FEGE L

&
o

—r

)

100 @ F-GA/BFL-LL I :

i IMTERFRETED
1 deg S0IL TVPE

DEPTH DEFTH  TIP
weters feet (o tsf

4,50 148 6.7 G062 sensitive fire grained
4,60 15,1 6.5 082 sensitive fine grained
4,70 5.4 6.8 sensitive fine grained
4,60 157 6.7 sersitive fine grained
6.1 5.8 sensitive fine grained
&6 sensitive fine grained
b sensitive fine grained
! sencitive fine grained
.00 (T .1 sersitive fine grained
S 1.7 §.4 sensitive Fine grained
£ if 7.4 sensitive fine grainsd
5.bi 7. sensitive fine grained
.16 18.7 6.5 sensitive fire grained
580 158 7.4 sensitive fine grained
£.90 156 7.5 sensitive fine grained
b H 8.5 sensitive fine grained
[ g5 clayey silt to silty clay
6.2 8.7 0052 clavey silt to silty clay
6.30 20.7 6.8 6.071 {8l clavey silt to silty clay
6.40 71,0 8.2 6.056 .86 sensitive fine grained
B.50 21.8 8.2 0.074 0.4 clayey silt to silty clay
6.60 2i.7 8.6 6.675 .85 0.0 clayey silt to silty clay
6.7 22.¢ 9.3 0. 686 .97 0.¢ clavey silt to silty clav
£.80 22.3 104 0,07 .87 0.6 sandy silt to clayey silt
£.50 22.6 12.4 G.093 0.75 0.0 sandy siit to clayey silt
.00 230 129 0.105 .83 G.0 sandv silt to clayey silt
7.10 22,7 124 0.187 1.5§ 0.6 clavey silt to silty clay
.75 3% 113 1.3 0.5 clavey silt to silty clay
T30 739 100 1.0¢ G.0 clavey silt to silty clay
7.40 %43 £.9 clavey siit to silty clay
7.50 & 5.6 clayey silt to silty clay
7.60 %4.5 6.3 ciavey silt to silty clay
7.70 3.2 g8 clavey silt to silty clay
TE KBS 8.5 clayey silt to siity ciay
7.9 Z5.% 8.8 claver silt to silty clay
8.00 8.7 8.5 clayey silt te siity ciay
£.10 £ .5 sensitive Tine grained
8,720 2.8 8.2 : senzitive fine grained
B30 27.7 g.2 (RETS .56 0.0 sensitive fine grained
540 776 6.8 4.076 .67 0.0 clayev silt to silty clay
g.50 77.9 4.3 : clavey siit to siity ciay
6.60 8.7 9.0 sensitive fine grained
8.7¢ 78.5 8.3 sensitive fine grained
280 28.9 7.5 sensitive fine grained
8,90 4 sensitive fine crained

2
(23

-3
moon

sensitive fine grained
q.1¢ 28, B.5 sensitive fine grained
.26 30.2 §.4 6.47e & 6.6 clayey silt to siity clay
9.30 30.5 9.1 0.05 i .6 clayey silt to silty clay
9,40 30.8 6.9 0.1% 1,54 0.0 clayey silt to silty clay

—

9.00 23.5
g

=

8oil interpretation reference: Robertson § Caspanella-1983, based on 60% hasser efficiency and .2 » sliding dats average




SKD1 GO @ P-GASBFO-ND N To00-00-G4 15:5% PAGE =
DEPTH DEPTH  TIP  FRICTION R RRTI0 NG INTERPRETED
seters feet Qo tsf  Fs tef Fe/lic & T deg SGIL TYPE
6,50 317 8.2 103 0.0 clavey silt to siity clay
9.60 315 £.39 (.93 .0 clayey silt to silty clay
a7 3E  LE @9 0.5 clagey siit to silty clay
980 2.2 5.9 .88 0.0 clayey silt fo silty clay
948 s 99 1,63 0.0 clayey silt to silty clav
10,00 2.8 e il 0.0 clayey siit to silty ciay
14 ! S8 0.0 clagey silt to silty clay

o e e

i 6.0 clagey silt to silty clay
1] 0,0 clavey silt to silty clay
8.2 0.6 clavey silt to silty ciay
4.z 0.0 clayey silt fo silty ciav
B2 1.0 clavey silt fo silty clay
2.7 0.0 clayey silt to silty clav
R 8.5 4.0  sensitive fine erained
10,9 FE.F &0 0.0 sensitive fine grained
11.00 3.1 4.4 ? 0.0 sensitive fine grained
1110 3.4 g.q (.47 (.0 sensitive fine grained
11.20 387 6.8 .51 0.0 sensitive fine grained
11.%0 371 8.4 {168 (.0 clayey siit to silty clay
11.40 37.¢ 161 1.62 0.0 clayey silt to silty clay
11,50 37,7 10.4 1,64 0.0 clayey silt to silty clay
11.60 361 1G4 1.58 0.0 clayey silt to silty clay
11,70 R4 5.3 1. 0.0 clavey silt to silty clay
11.80 387 103
0.

0.0 clayey silt to siity clay
0.0 clayey silt to silty clay

1.9 38.0 100

3!
G4 0.0 clayey silt to silty clay
7

12.00 33.4 9.7 34

12,10 3.7 126 0.0 clayey silt to silty clay
12,20 404 15.0 (.1 clavey silt to siity clay
12,30 404 134 (.0 clayey silt to siity clay
12.40 40,7 5.6 (.0 clayey silt to silty clay
12.50 410 27.8 0.0 sandy silt to clayey silt
12.80 41,8 471 .0 silty sand to sandy silt

12,76 447 107 0.0 sandy silt fo clayey silt
12.80 42,6 g4 6.0 sandy silt to clavey siit
12.96 42.5  s2.d 0.0 silty sand to sandy silt

13.00 42,7 53 6.6 silty sang to sandy silt

15,10 42,6 X0 0.0 ?
13.20 42,3 7.0 2.0 7

Soil interpretaticn reference. Roberfsen % Campanella-1803, based on 60% haeser efficiency and .7 m sliding date averzse
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SCPT P-7




Vanmdemneyvy

Operator :
Sounding :
Client :

S.VAN
SND101¢
WES

Pg 1/ 1

So a1

CPT Date :
Location :

1

Job

Ex<xp 1 .

No. :

06-29-94 17: 20
P-7/8FC-KC MO
DACW39-84-M-5062

(feet)

DEPTH

CONE PRESSURE
ac (Ton/ft"2)

SLEEVE FRICTION
Fs (Ton/ft*2)
2

FRICTION RATIOQ
Fs/@ (%)

INTERPRETED
PROFILE

( ) 125 0 5 0 10

R KA T T

] 4 1 ‘

) ) ] ]

15+ 154 9 154 b 154

] ] ] ]

p 4 4 1

304 301 4 30+ - 304

] ] ] ]

] ] ] ]

45 b 454 b 454 E 45

1 1 9 1

f ] ] *

s PR W s 4 4 2 2 I 60 e I s 60 -t i 4 K so
Depth Increment : i m Max Depth M 41 .99 ft




SAUNDING DATa IN FILE SND101  06-25-8% 17:26

QPERATOR :© S.UAN LOCATION :© P-F/RFC-KC MO
CLIENT : WES JOB No. . DACW3S-94-M-5062

Vandehey Soil Ewploration

4GEDS Nw Pacific Ave. Banks, Jregon. 97106 (S063) 3E4 3261

DEFTH DEPTH  TIF  FRICTION FR RATID
seterz feet {c tof  Fo tsf  Fo/fc

1.8 ZE.0

2.6 865

2.3 W

7.6 45,0 ;

j000 8.2 455 Koy .1

33 117 6,224 27 i1

R R R .13 0,85 6.1
Pt R R YO 0,187 1.77 0.1

130 43 125 0.250 1.47 (.1 clavey silt to s
140 4.6 13.7 .45 3.4b [ silty clav te clav
15 48 156 0.583 3.7 0.1 silty clay to clay
1.Ed 5.2 14,0 0.517 3.68 0.1 silty clay to ciay
LW 56 U3 0.323 2.85 6.1 silty clay to clay
j.60 5.9 9.2 0.320 3.4 6.1 silty clay to clay
1.8 6.2 1.0 06.382 3,48 0.1 silty clay to clay
2.00 6.6 11,0 0.328 2.97 0.1 silty clay to clay
2,10 6.9 9.5 0.240 2.51 6.1 silty clay to clay
2,20 7.2 9.5 0.204 2.16 0.1 silty clay to clay
2.3 1.5 9.3 0,222 2.38 6.1 silty ciay to clav
Z.40 7.8 B.E G197 .18 8.1 silty clay to ciav
PRSI 1.4 0.125 1.67 0.0 clavey sili to silty clav
7.6t 8.5 7.5 ¢.110 1.47 6.0 clayev silt to siliy clav
z. §.9 6.5 {.107 i.B6 0.0 silty clay to clay
2.8¢ 9.7 c.8 0.111 1.91 0.0 silty clay o clay
7.85 45 .S 0.082 187 6.0 silty clay to clay
300 8.8 5.7 6.085 .70 G0 sensitive fine grained
316 1007 g1 0.087 17 0,6 sensitive fine grained
3.20 10.5 ¢.9 0.061 1.67 0.0 silty clay to clay
.36 10,8 £.? 0.103 1.98 0.0 sensitive fine graired
3.40 11.7 5.3 0.061 1.14 0.0 sensitive fine oreired
KRIOES YRR 5.7 0.05¢ (.9 6.0 sensitive fine grained
3606 11.8 5.9 0.057 0.96 0.0 sensitive fine grained
.56 121 £.2 @.087 4.52 0,0 sensitive fine grained
3.80 12.5 6.1 G.087 1.0 0.0 sensitive fine orained
3.9 12.8 6.2 0.05 0.86 0.0 sensitive fine grained
§.00 131 5.8 0.057 0.68 0.0 sensitive fine grained
6,10 13.5 5.4 0,057 0.8¢ (.0 sensitive fine orained
£.26 13.8 6.0 0.05G 0.83 G.8  sensitive fine grained
§.30 14,1 g2 (0,058 1.04 £,0  sensitive fine grained
4,40 14.4 §.8 0.013 0.28 4.8 sensitive fine grained

Spil interpretation reference: Robertson & Caepanella-1583, based on G0 haweer efficiency and .7 m sliding data average




F-7/BFC-0 0 TiZG POZE L
DEPTH DEPTH  TIP  FRICTIRM PR RATID K IKTERPRETED
seters feet (c tsf  Fs tef Felle b 1 deg SOIL TYPE

4,50 148 £.0 0.0 sensitive fine grained
4,60 16,1 5.4 0.0 sensitive fine grained
4,76 15.4 5.2 (.0 sensitive fine grained
N 8L 6.0 sensitive fine grained
A .2 0.0 sensitive fine grained
& §.a .0 sensitive fine grained
T L4 ( sensitive fine grained
L .1 [ sersitive fine grained
5, § £.2 sepsitive fine grained
g, 6.1 0.7% sensitive fine grained
z. i T.i i sensitive fing grained
7.5 1,37 sensitive fine crained
7.8 #.08 sensitive fine grained

8. 6.32 .0 sandy silt to ciayey siit

16.8 1.3 0.0 sandy silt to clayey it

13.8 1.45 0.6 sandy silt to clayey siit

ig.l 1,52 0.0 sandy silt to clayey siit

16.8 0.5%7 1.9 0.0 sandy siit to clayey siit

11.4 0.284 1.51 0.0 clayey silt to silty clay

1.0 9.8 0,183 1.68 0.0 clayey silt to silty clay

La)
=
N3
[y
%3
[RN
jowns
o>

0.187 1.61 0.0 clayey silt to silty elay

Lo B B - B~ e B~ e B B~ R~ DI - & B s = L B o B R L T ]

g0 21.7 8.q .08 0.96 0.0 clayey silt to silty clay
7 22,0 7.8 G.00s 0.80 0.0 clayey silt to silty clay
#0 22.3 8.3 G.087 0.80 0.0 sensitive fine grained
80 22.6 7.4 0,063 0.85 0.0 sensitive fine grained
00 23.0 8.2 G.657 0.7¢ 6.0 sensitive fine grained
10w 23.2 7.7 0,37 0.0 sensitive fine grained
VAR 7.4 (.66 0.6 sensitive fine crained
¥ 734 gl 0,68 0.0 sensitive fine grained
T4 7.2 7.6 §.93 4.8 eencitive fine grained
7.50 4.6 B.? f.7¢8 0.0 sensitive fire grained
TG 76,8 1.8 0.65 4.9 sensitive fine grained
7.7 5.3 7.8 0.52 0.6 sensitive fine grained
7.80 I5.F g.2 6,54 ¢4 eensitive fine grained
7.9 5.8 g.2 s .81 0.0 clayey silf to silty clay
§.80 26.2 9.2 0.487¢ 0.82 0.8 clavey silt to silty clay
£.50 26.8 £.7 .87 4.0 clavey =1lt to silty clay
8.7% Z6.8 8.5 1.0 6.0 clayey silt to silty clay
8.3 71.7 §.0 0.82 0.0 clayey silt to silty clay
8.4¢ 27.6 ] 1.65 5.0 clayey siit to silty clay
g8 27.8 8.6 1.14 4.0 clayey silt to silty clay
B.60 28.2 9.4 10! 0.0 clayey silt to silty clay
§.76 2.5 9.0 0.5¢ 6.0 clayey silt to silty clay
8,60 28.8 8.4 0.39 6,0 sensitive fine grained
R.60 28.7 1.5 .44 0.0 sencitive fine grained
9.60 29.5 7.8 6.66 0.6 sensitive fine grained
918 24.8 1.8 0,055 .68 0,00 sensitive fine grained
9.2¢ 0.7 1.9 . 048 0,60 G.0  sensitive fine grained
9.30 30.5 1.7 0,04} 0.5¢ 0.0 sensitive fire grained
G40 30.8 7.8 0.105 1,% 0.6 clayey silt to silty clay

Soil interpretation reference: Robertson & Caspanella-1383, hased on BOY hamser efficiency and .2 v sliding dats average




SN0 F-T/BFO-KD M NE-20-%a i PAGE =
DEPTH DEPTH  TIP  FRICTIEN FE RATID INC INTERFRETED
meters feet 0o tsf  Fs tef Fe/lic & 1 deg SOIL TYPE

4.50 31.7 8.8 {i.84 0.0 ciayey silt to silty clay
9.6¢ §1.5 6.6 0.7% 6.0 clayey silt to siity clay
a7 s 4t 6.72 G.0 clayey silt to silty elay
9.80 3.2 8.9 0.87 0.0 clayey silt to siity clay
9.9 375 160 0.¢ clavey silt to silty clay
i sk 108 0.0 clavey silt to silty clav
1001 16,8 0.4 clavey silt to silty clav
ItH 6.8 0.0 ciayey silf to silty clay
it 106 6.0 clavey silt to

1€, 1l 6.0 clayey silt

i 112 0.4 ciaves

i, G5 R, G olsvey silt to

HiN 16.2 1.13 (.0 clayey silt to silty clay
10 10.0 i.13 0.9 clayey silt to silty clay
i 0.5 1T G.0 ciayey silt to silty clay
il. 1.5 i.10 0.0 clayey silt to silty clay
1! 1.7 1.40 3.t clavey siit to silty clay
11.26 3.7 156 2.77 0.0 sandy silt to clavev silt
183 310 EBlé 1.8 0.0 sandy silt to clayey siit
11.40 374 GE.¢ 2.18 0.6 silty sand to sandy silt
150 3.7 610 . 1.26 0.0 silty sand to sandy silt
11,60 361 79.7 1,447 {.87 0.0 silty ssnd to sandy silt
1170 3.4 838 1.877 1.08 0.6 sand to silty sand
11.80 367 7. G731 §.95 6.6 sand to silty sand
11.8¢ 33,0 75.1 1.087 1.42 0.0 sand 1o silty sand
12.00 38.4 135 0.437 0.59 0.1 sand to silty sand
12,10 38,7 BLT 6.568 .92 0.1 silty sand to sandy silt
12.20 40,0 6.5 1,640 2.% 0.} siitv sand to sandy silt
12,50 &0 4.4 il 0,63 ¢,! silty sand fo sandy silt
17.40 46,7 489 1,047 .7 .1 silty sand to sandy silt
12,50 41,0 BG.L 0,85 1.47 #.1 silty sand to sandy silt
12.86 41,5 5 .94 113 G.1 sand to siltv sand
270 417 106.: 1St 1.7 g.1 ?
12.80 42,0 1387 " 4 0.5 7

Soii interpretation reference! Kobertson & Campanella-1363, based on B0% hamser efficiency and .7 5 sliding date average
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SCPT P-8




vVanmndehney

Operator : S.VAN

Client : KES

Sounding : SND-893 Pg 1 / 1

So a1 1

Ex<xp 1 .

CPT Date : 06-27-84 18B: 52
Location : P~-8/BFC—-KC MO
Job No. : DACW39-94-M-5062

CONE PRESSURE
Gc (Ton/ft"2)

o

. 125

SLEEVE FRICTION
Fs (Ton/ft"2)
2

0

5 0

FRICTION RATIO

Fs/a (%}

10

0 e P S O
154 . 15 15+ 1

- . ] ]

o E E J

) . ] ]

Y i ! ]

DEPTH

L?:\ _
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Depth Increment

-
-

3

.1

Max Depth :

INTERPRETED
PROFILE
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41.01 ft




SOUNDING DATA IN FILE SND-93 06-27-94 18:52
OPERATOR : S.UAN LOCATION : P-8/BFC-KC MO

CLIENT : WES JOB No. : DACW39-94-M-5062

Vandehey S8Soil Exploration
40685 Nw Pacific Ave. Banks, Oregon. 97106 (503) 324 3261

DEPTH DEPTH  TIP  FRICTION FR RATIG N INTERPRETED
weters feet Qc tsf  Fs taf ¥s/lic & 1 deg S0IL TYPE
6.8¢ 2.0 371 0.52G 1.62 0.1 7

0% 2.3 4.3 0.502 1.84 0.1 sandy silt to clayey silt
0.80 Z.6 44.B 1,208 2.70 0.1 sandy silt to clayey silt
6.8 4.0 1.3 1,566 2.1% 0.1 sandy silt to clayev silt
1.06 3.3 684 1,836 3.71 0.1 clayey silt to silty clay
146 3.6 3.8 1.418 §.19 0.1 clayey silt to silty clay

.70 318 2%.4 0.877 3.3% 0.1 clayey silt to silty clay
1.3 4.3 181 0.67¢ 3.43 0.1 silty clay to clay
1.40 48 157 0.701 §.47 0.1 clay
1.5 4.9 5.2 0.695 §.58 ¢.0 clay
160 5.2 1.0 0.668 3.5 0.4 clay
1.7 5.6 16. 0.770 .80 0.1 clay
186 59 164 0.761 4.63 0.1 clay
1.9 6.2 148 0.707 .83 6.1 clay
.00 BB K5 0.638 4,38 0.1 clay
216 6.9 129 0.579 4,51 0.1 clay
.28 1.2 Uus ¢.40) 4.20 6.1 clay
230 7.5 0.8 0.470 4.36 0.1 clay
240 7.8 110 0.47% 4,33 0.1 tlay
250 8.2 1.7 0.473 §.21 0.1 clay
260 8.5 9.9 0.476 §.28 ¢ clay
2.7 8.9 9.5 0,335 3.% 0.1 clay
2.8 9.2 B.7 ¢.329 4,02 0.1 clay
2.9 9.5 8.5 6.252 2.9 0.0 clay
.00 9.8 8.0 0.300 3.73 0.0 clay
3,16 10.7 7.8. . 0.269 3.46 0.0 clay
LW 1S 7.5 7 0.2% 3.3 6.0 clay
.30 0.8 6.9 6.272 3.92 6.0 clay
3.40 1.7 £.4 0.300 4.67 0.0 clay
2.5 1S 6.8 0.256 3.86 ¢.1 clay
3.60 1.8 5.4 0.22¢ 4.11 0.1 clay
3.7 121 §.2 0.140 3.33 0.1 clay

3.80 12.5 1.5 6171 11.3! 6.1 organic material
3.90 12.8 2.5 0.152 .82 0.1 organic material

4.00 13.1 2.8 0.126 §.4¢ 0.1 clay
§.16 135 2.8 0.132 4,73 0.1 clay
4.2 13.8 2.7 ¢.133 4,594 0.0 clay
£.30 141 7.8 0.143 4.08 0.1 clay
4.40 14.4 2.3 0.123 5,28 0.0 clay
4.55 14.8 2.5 0.099 3.51 0.1 clay

Soil interpretation reference: Robertson & Caapanella-1983, based on 603 hammer efficiency and .2 o sliding dats average




SND-93 :

DEPTH DEPTH

aeters

4.60
$.70
4,80
4.9
5.6¢
5.10
S.20
5.30
.40
5.50
S.6C
5.7
B.E0
£.50
5.
6.10
6.20
6.36
6.40
6.50
6.60
£.70
.60
6.90
7.00
7.10
7.4
7.3
7.40
7.5¢
7.80
1.9
7.80
7.80
%.00
8.10
6.20
6.30
8.40

8.50 79

8.60
8.7¢
8.80
8.90
9.6
9.16
9.28
9.30
8.40
8.50

‘feet

15.1
15.4
157
16.1
16.4
16.7
17.4
17.4
1.
18.6
18.4
18.7
18.¢
9.4
15.7
20.0
2.3
20,7
21.0
.3
2.7
2.0
2.3
22.6
3.0
.3
2.6

n
23.9

2.3
7.6
2.9
25.3
5.6
5.9
26.2
5.6
2.9
.2
7.6
7.9
2.2
28.5
8.9
2.2
28.5
2.9
30.2
30.5
30.8
3.2

1P
Gc tsf

2.3
2.6
2.5

LY L L L
oS o

RORY LY L) LD LY L W D
le o tm vt > S Ry

by B0 b

~>
BN

3.8
7.8
5.8
4.3
3.8
4.0
3.8
4.0
3.8
3.3
3.8
4.5
4.8
5.7
6.8
7.3
7.3
8.8
8.k
8.4
7.4
8.0
74
6.3
5.4
5.3
5.2
5.3
5.4
5.8
6.8
9.9

P-&/BFL-KC MO

FRICTION FR KeTIO

fs tsf

6.573
0.080
0.05¢
6,073
6.076
6.122
6,088
0.061
¢.07¢
0.081
0,068
.056
0.067
§.073
.07¢
¢t.062
¢.056
0.05¢
0.11¢
0.127
0.077
0.048
0.050
0.046
0.056
0.068
0.064
0.652
0.118
0.127
0.12%
0.130
0.24)
- 0,235
0.193
0.207
0.1%
0.13%
0.137
0177
0.087
0.072
0.088
0.¢91
.08
0.103
0.102
0.176
0.299
0.338

Fs/fic 2

325
347
3.58

> r
Nl
[Xa]

S F3 PO s b= e ke A3 R e B3 LD P
i [aagie oo by
=

2.00

.17
4.39
kA0

06-27-94 18:52

INC INTERPRETED
1 deg S0IL TYPE

0.1 clay

0.1 clay

0.1 clay

0.1 clay

0.4 clay

0.1 clay

0.} clay

0.1 sensitive fine grained

¢.4 clay

0.0 clay

0.0 sensitive fine grained

0.0
0.1
0.0
0.¢
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
6.0
0.0
6.0
6.0
0.0
@.0
0.0
0.0
0.1
0.1
0.1
0.1
0.1
0.1
6.1
¢.1
0.1
0.!
0.0

sensitive fine grained
sensitive fine grained
clay
clay
clay
sensitive fine grained
clay
clay
silty clay to clay
sensitive fine grained
sensitive fine grained
sensitive fine grained
sensitive fine grained
sensitive fine grained
sensitive fine grained
sensitive fine grained
sensitive fine grained
clay
clay
clay
clay
clay
clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt te silty clay

sensitive fine grained
sensitive fine grained
sensitive fine grained
sensitive fine grained
silty clay to clay
silty clay to clay
silty clay to clay
clay
clay
clay

PAGE

Soil interpretation reference: Robertson § Caspanelia-1383, based on 601 hameer efficiency and .2 a sliding data average




SND-&% ¢ F-&/BFC-KC MO ¢ 06-27-94 15:52 PAGE
DEFTH DEPTH  TIF  FRICTION FR RATIO N INTERPRETED
weters feet {c tsf  Fs tsf Feflc i I deg SOIL TYPE

e 4.5 7.7 0.303 3.8 .8 clay
5.7 318 7.2 §.151 257 0.0 silty clay to clay
980 3.7 1.6 4,160 2.08 0.0 silty clay to clay
8.8 32.% 7.4 0.167 2.7 6.0 silty clay to clay
10.60 32.8 7.0 0.187 7.40 0.0 silty clay to clay
10,19 35.1 7.5 6,116 1.5 0.0 silty clay to clay
t 3.5 q.0 0.179 1.8 0.0 clayey silt to silty clay
& 9.5 .35 0.0 silty clay to clay
A 5.7 3.8¢ 0.0 sandy silt to clayey silt
. 55.5 . 076 (.0 siity sand te sandy silt
JUR U I Y .508 ¢G5 .0 sand to silty sand
10,76 3.1 83.0 4.929 {13 0.0 sand to silty sand
1080 354 680 0.939 1.3% 0.0 silty sand to sandy silt
10.5 %®.8 7.2 0.625 .23 0.0 silty sand to sandy silt
06 3. 4.3 0.944 1.9 0.0 silty sand to sandy silt
1. %4 B5.2 1.772 2.7 0.0 sandy silt to clayey silt
1530 %7 493 0.614 1.78 0.0 silty sand to sandy silt
11.% 370 43.9 0.702 1.60 0.0 silty sand to sandy silt
11,46 376 418 0.748 1.8i 0.0 silty sand to sandy silt
11.5¢ .7 8.2 i.167 1.40 0.0 silty sand to sandy siit
11,60 58.1 506 1.004 1.98 0.0 silty sand to sandy siit
11,70 B4 459 0.602 1.2 0.0 silty sand to sandy silt
1186 227 &Y 0,724 1,45 0.0 silty sand to sandy silt
11.86 39.0 42.3 1.047 2.44 0.0 sandy silt to clayey silt
12.00 28.¢ 708 1,551 2.19 0.0 sandy silt to clayey silt
na "'

{2.1¢ 39, 1.7 1.047 13.57 0.0 clayey silt to silty clay

12.20 4.6 829 0.703 1.3% 0.0 sandy silt to clayey silt
12.30 46.4  E1.7 6,688 i.64 0.0 eilty sand to sandy silt

12,60 667 tH.4 1124 A 6.7 7
12,50 1.0 108.7 7 K 6.2 ?

Soil interpretation reference Kobertson & Campanella-1982, based on B0U hasser efficiency and I x siiding data averase
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SCPT P-9




Vandemhey So 1 1

CPT Date :
Locsetion :
Job No. :

Operator : S.VAN
Sounding :

Client : WES

SND-94 Pg 1 / 1

Ex<xp 1 .

06-27-94 21: 24
P-8/BFC-KC MO
DACW39-84-M-5062

(feet)

..5111.-41-1.1...

DEPTH

CONE PRESSURE

8¢ (Ton/ft°2)
. 125

SLEEVE FRICTION

0

Fs (Ton/tt"2
2

FRICTION RATIO
Fs/a (%}

i " " "

o
-
o

INTERPRETED
PROFILE

)

&

[+1]
Q

t s i A 0. A c c
] ° i ]
] ] ] ]
1 151 9 154 E 154

) ] ]

4 . 4

E 304 L 304 : 304

| ] ] )
J 4 ] 4
- - - -
i ] ] ]
] ] ] ]
1 45+ 1 54 8 451

1 1 b 1
] ] ] ]
] ] ] ]
: : ] {

Depth Increment : .im Max Depth : 35.76 ft




SOUNDING DATA IN FILE SND—-94 06-27-94 21:24
OPERATOR @ S.UVAN LOCATION : F-9/BFC-KC MO

CLIENT : WES JOB HNo. : DACW39-94-M-50€2

Vandehey Scil Exploration
40695 Nw Pacific Ave. Banks, Oregen. 97108 (503

UEPTH OEFTH  TIP  FRICTION FR RATIC (e INTERFRETED

meters feet Gc tsf  Fs tsf Fs/lic ¢ 1 deg SOIL TYPE
0% 1.6 (7.3 0.876 5.04 0.0 ?
.60 2.0 126 0557 3.80 0.0 clay
.70 2.3 KT 1,574 3,41 0.0 silty clay tc clav
0.80 2.6 3.3 [RS8 4,08 .0 clay
6.5 3.0 126 0,436 3.5 .6 silty clay te ciav
100 3.3 1 ¢.408 3.67 6.8 silty clay to clay
1.6 2.6 108 {357 3.3 0.0 silty clay te clay
1.0 3.9 106 (,243 3.24 0.0 silty clay te clay
1.36 4.3 5.9 ¢.256 2.9 0.0 silty clay to clay
1.40 4. 9.9 ¢.235 3.37 ¢.0 silty clay to clay
1.6 4.8 16.0 6.272 2.73 0.0 silty clay to clay
1.80 5.2 9.0 0.200 2,22 0.0 silty clay to clay
1.7¢ 5.6 1.7 0.154 1.56 0.0 silty clay to clay
180 £9 6.6 0.12 1.87 0.6 silty clay to clay
1.50 5.2 5.5 0.088 1.62 6.0 sensitive fine grained

2.0 6.6 5.6 4.971 1.727 0.0 sensitive fire grained
2,16 6.8 5.9 0,084 1.42 0.0 sensitive fine grained
2.0 7.2 5.7 0.107 1.88 0.0 sensitive fine grained
2% 1.8 5.1 6.07! 1.39 0.0 sensitive fine grained
2.48 1.8 4.5 0.059 1.62 0.0 sencitive fine grained
50 8.2 4.1 G066 1,23 6.0 sensitive fine grained
£ £S5 5.4 0.07¢ 1,48 G.0  sensitive fine grained
6 8.8 6.5 0,400 i.56 (.0 sensitive fine grained
80 9.2 6.1 6.100 1.64 0.6 silty clay to clay
3¢ 9.5 g6 0.696 17t 0.9 sensitive fine grained
e 9.8 6.3 0057 1.29 0.0 sensitive fine grained

10.2 6.5 0.113 LT 6.¢ silty clay to clay

LSRR SIS RN B U A I X RS B T B S SO S
s i o ip & .
=

¢ 10.5 5.8 0.5 1.63 0.0 sensitive fine grained
108 5.0 0.078 1,54 0.0 sensitive fine grained
i 1.2 4.7 6.078 1.6t 0.0 sensitive fine grained
S0 1.5 4.6 {1,052 1.9 0.0 sensitive fine grained
60 11.8 4.9 0,654 1.02 0.0 sensitive fine grained
70 121 5.9 . 060 1.42 0.0 sensitive fine grained

& 12.% 6.4 0,088 1.39 0.6 sensitive fine grainesd
7.8 6.6 ¢.037 1.47 0.0 seraitive fine grained

0 131 7.6 0.120 1.5¢6 0.0 clayey silt to silty clay
3.5 1.2 0145 1.50 0.C clayey silt to silty clay

20 13.8 6.7 6.087 1.30 0.0 sensitive fine grained

RS U 1.1 0.080 1.2 0.6 silty clay to clay

A0 148 1.2 ¢.221 3.06 0.0 silty clay to clay

N N N R
F T PR
<y
—

Soil interpretation reference: fobertson & Campanella-1963, based on 6GY hasmer efficiercy and .7 » sliding deta average




SND~G4 o P-G/RFC-0L W5 DORNE=Z7-%d S10Z4 PAGE

DERTH DEPTH  TIF  FRICTION fR RATIE IN INTERPRETED

scters feet Qc tsf  Fs tsf  Fe/lic & 1 deg SOIL TYPE
450 4.8 105 0.27% 2.83 0.0 silty clay to clay
4.60 15.1 8.7 0.178 1.84 0.0 clayey silt to siity clay
4,70 15.4 7.9 0.187 2.36 0.0 silty clay to clay
4.80 15.7 7.4 0.15¢8 2.14 0.0 silty clay to clay
4.90 181 g.g 0.214 7.46 0.0 silty clav to clay
5.00 184 3.7 0,246 2.83 0.0 siily clay te clay
0.10 167 g.8 G177 2.2 6.0 silty clay to clay
5.2 171 g.1 a.170 7.08 ¢.5 silty clay to cley
6.3 1T.4 2.5 0,163 1.84 0.0 silty clay to ciay
5.40 17.7 §.4 0167 i.92 0.0 clayev siit to silty clay
S.50 18.0 9.3 @157 1.30 0.0 clayey silt ta silty clay
S.EC 184 7.6 6.4971 4.95 0.0 clavey silt to silty clay
.76 187 7.3 0,054 .68 6.0 eenszitive fine greined
.80 19.0 7.4 .05 0.75 0.6 sensitive fine grained
5.80 134 8.0 0,067 {84 0.0 sensitive fine grained
G060 197 8.5 1.065 1.08 0.0 clavey silt fo silty clay
£.10 0.0 8.2 {4,096 1,19 0.0 clayey silt to siity clay
£.20 20.3 8.0 6,115 i.46 0.6 clayey silt to silty clay

6.30 2¢.7 £.! 0,124 153 .0 clayey siit to silty clay
6.40 210 8.0 0.125 1.56 0.0 ciayey silt to siity ciay
B.50 21.3 1.6 0,137 1.80 0.0 clayey silt to silty clay
B.60 217 6.8 4.084 1.24 0.0 clayey siit to silty clay
£.70 22.0 7.3 0.078 1.04 0.0 sensitive fine grained
6.80 22.3 1.0 0.084 .19 0.0 sensitive fine grained
6.90 22.6 7.1 0.07 1.07 0.0 sensitive fine grained
7.00 23.0 €8 0.054 0.80 0.0 sensitive fine grained

7.10 23.3 6.9 0.041 0.58 0.0 sensitive fine grained
7.20 2356 7.0 G.0%5 4.56 0.0 sensitive fine grained
7.30 23.% 6.3 0.077 §.47 0.6 sensitive fine grained
740 24.3 6.2 0.074 1.70 0.0 sensitive fine grained
7.50 %8 7.2 0,063 0.58 0.5 sensitive fine grained
7.66 74.9 1.4 4,050 §.E6 0.0° sensitive fine grained
7.70 5.3 £.5 4.03% 0.52 0.0  sensitive fine grained
T.80 5.6 .8 4.041 .61 0.9 sensitive fine grained
7.9 25.9 7.7 0.07% 104 0.8 sensitive fine qrained
8O0 26.2 8.4 §.143 170 G.0 clavey siit te eilty clay
€.10 26.6 8.9 0.181 PR 0.0 clayey silt to silty cisy
8.20 76.9 8.8 0,208 A3 0.0 clayev silt o silty clav
8.3 77.7 9.8 0,203 At 6.0 clayey silt to silty clay
8.40 27.6 S.6 0.20% Bt 0.6 clayey siit to silty clay
8.5¢ 27.9 8.1 0.167 0.0 clayvey silt to silty clay

8.60 28.2 8.6 013
§.7¢ 2.5 8.9 0.123

81 0.0 clayey silt to silty clay
i 0.0 clayey siit to silty clav
§.60 26.9 8.4 0.177 A2 0.0 clavey silt to silty clay
§.90 28.2 9.6 0.218 .28 0.0 silty clay to clay
9.00 29.5 5.5 0.2¢ 2.3 6.0 silty clsy to clay
9.10 29,8 9.7 0.203 2,08 8.0 siity clay to clay
9.20 30.2 8.9 0.25¢ Z.59 0.6 silty clay to clay
.30 3.5 10.9 4.256 2.7 0.4 silty clay to clay
9.40 30.8 10.2 0.266 7.51 0.0 silty clay to clay

M BD e e = D RO RO
¢ o
(2]

Soil interpretation reference: Robertson & Carpanella-1983, based on 601 hawmer efficiency and .2 » sliding data average




DEPTH BCPTH  TIF FRICTION
seters feet Qo tsf  Fo tsf
50 3.2 0.3 029
9.80 35 L 0.23¢
.30 M.E 116 6,087
9.8 322 125 0068
9.90 325 11 0.142
10,06 3.8 16.8 7
16.10 338 [
W0 s £.g
10,36 228 5.5
iG.46 4.0 102
0.8 4 122
0.8 B 138
gz 823
& Lhe 1,768
. £ ?

it s o .
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clavey silt to silty clay
sandy silt to clayey silt
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clayey silt to silty clay
clavey silt to silty clay
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clayey silt to siity clay

silty clay to clay
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clavey silt to siity clay
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Roberrson & Caspanelia-1983, based on 0% hemmer efficiency and .7 & siicing dats aver
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SCPT P-10




Vandemnhey So a1 1 Exp 1 .

Operator : S.VAN CPT Date : 06-28-94 16: 09
Soundirg : SND-95 Pg 1 / 1 tocation : P-10BFC—-KC MO
Client : WES Job No. : DACW38-94-M-5062

CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
@c (Ton/ft"2) Fs (Ton/ft"2} Fs/Q (X) PROFILE
125 q 2 10
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Depth Increment : i m Max Depth : 35.43 ft




SOUNDING DATA IN FILE SND-95 06-28-94 16:09

OPERATOR :© S.vVaN LOCATION : P—-10BFC-KC MO

CLIENT :© WES JOB No. : DACUW39-94-M-5062

Vandehey Soil Exploration
40695 Nw Pacific Ave. Barks, Oregon. 97106 (S03) 324 3261

OEPTH DEPTH  TIP  FRICTION FR RATIG INC INTERPRETED
reters feet Qc tsf fstef Fslfc & ] deg S6IL TYPE
0,50 1.6 2.6 6.760 3.35 3 ?
060 2.0 175 0.962 5.48 0.3 clay
0.70 2.3 16.0 6.755 4.7 0.1 clay

0.80 2.6 174 0.518 2.98 0.1 silty clay to clay
0.0 3.0 4.7 0.358 2.44 0.1 clayey silt to silty clay
1.0 3.3 134 0.245 1.83 0.1 clayey silt to silty clay
110 3.6 9.5 0.176 1.86 0.1 clayey silt to silty clay
1,200 3.9 7.0 0.0%5 1.36 0.1 clayey silt to silty clay
1.30 4.3 5.4 §.076 1.4 0.1 sensitive fine grained
1.40 4.8 5.1 0.060 1.18 0.1 sensitive fine grained
1.50 4.9 5.9 6.038 0.64 0.1 sensitive fine grained
1.0 5.2 5.6 0.060 1.00 0.0 sensitive fine grained
.70 5.6 1.5 0.103 1.38 0.1 sensitive fine grained
180 5.9 6.2  0.080 1.26 0.1 sensitive fine grained
1.80 6.2 5.4 0.05¢ 0.98 0.1 sensitive fine grained
2.00 6.6 4.8 0.023 0.47 0.1 sensitive fine grained
2.10 6.9 §.9 0.022 0.44 0.! sensitive fine grained
220 1.2 55 0.015 0.28 0.! sensitive fine grained
2% 1.5 (%] 0.006 0.14 0.1 sensitive fine grained
240 1.9 §.2 0.081 1.9¢ 0.1 sensitive fine grained
250 8.2 5.4 0.026 0.51 0.0 sensitive fine grained
2.60 8.5 §.7 0.023 0.48 0.0 sensitive fine grained
2.6 8.9 4.7 0,020 0.42 0.0 sensitive fipe grained
2.80 8.2 4.8 0.030 0.63 0.0 sensitive fine grained
2.9 8.5 5.7 0.038 0.66 0.0 sensitive fine grained
3.00 9.8 5.8 0.038 . 0.67 0.0 sensitive fine grained
3.10 10.2 5.4 0.04¢° 0.8 0.0 sensitive fine grained
3.20 10.5 6.5 0.074 1.13 0.0 sensitive fine grained
3.30 10.8 8.1 0.133 1.65 0.0 silty clay to clay
3.40 1.2 1.7 0.774 3.57 0.0 silty clay to clay
350 11§ 1.3 0.219 2.9% 0.0 clay

3.60 11.8 6.3 0.109 173 6.0 silty clay to clay
3.70 12.1 6.1 0.08¢ 1.37 0.0 sensitive fine grained
3.80 2.5 5.6 0.057 1.01 0.0 sensitive fine grained
3.90 12.8 5.2 0.040 0.77 0.0 sensitive fine grained
4.00 13.1 4.8 0.035 0.72 0.0 sensitive fine grained
4,10 13.5 S.0 0.043 0.85 0.0 sensitive fine qrained
§.20 13.8 5.4 0.038 0.1 0.0 sensitive fine grained
$.30 14.1 £.3 0.040 0.75% 0.0 sensitive fins grained
4.40 14.4 6.8 §.075 1.55 0.0 sensitive fine grained

Soil interpretation referénce: Robertson ¥ Caspanella-1383, based on 601 hameer efficiency and .2 & sliding data average



8ND-95 : P-10BFC-KC MO : 06-25-94 16:09 PAGE £

DEPTH DEPTH  TIP  FRICTION FR RATID INC INTERPRETED
scters feet Gc tsf  Fs tsf Fs/lc 2 1 deg SOIL TYPE

§5 (4.8 5.2 0.037 0.71 0.0 sensitive fine grained
4.60 1S.1 4.8 0.933 0.68 0.0 sensitive fine grained
§.70 15.4 0.l 0.030 . 0.59 0.0 sensitive fine grained
§.80 15.7 §.8 G.044 0.92 0.0 sensitive fine grained
4.5 i6.4 4.9 0.040 0.8] 0.0 sensitive fine grained
5.00 16.6 §.7 6.028 0.61 0.0 sensitive fine grained
510 16,7 4.8 0.025 0.53 0.0 sensitive fine grained
5.20 17,1 5.0 0.031 0.63 0.0 sensitive fine grained
C.30 174 6.2 0.031 0.59 0.0 sensitive fine grained
5.40 17.7 6.0 0.084 1.4 0.0 sensitive fine grained
6.5 8.6 1.7 p.12¢ 1.65 0.0 clayey silt to silty clay
S.56 16.4 7.6 0.125 1.60 0.0 clayey silt to silty clay
5.7 167 105 0.232 2.1 0.0 silty clay to clay
5.8¢ 5.0 8.5 0.224 2.62 0.0 silty clay to clay
£.5¢ 18.¢ 1.6 0.133 1.78 0.0 silty clay to clay
6.00 15.7 6.6 0.107 1.62 0.0 silty clay to clay
6.0 20.0 6.8 0.038 1.46 0.0 sensitive fine graired
6.20 20.5 6.2 6.083 1.% 0.0 sensitive fine grained
6.30 20.7 5.7 0.08¢ 1.42 0.0 sensitive fine grained
6.40 21.0 5.8 0.095 1.63 0.0 sensitive fine grained
6.50 21.3 1.0 ¢.087 1.24 0.0 sensitive fine grained
6.60 21.7 .9 0.035 1.44 0.0 sensitive fine grained
£.70 220 6.7 0.10¢ 1.5 0.0 clayey silt to silty clay
6.80 22.3 1.5 0.134 1.78 0.0 silty clay to clay
6.90 226 7.8 0.149 1.93 0.0 silty clay to clay
7.00 23.0 7.0 9.130 1.86 0.0 silty clay to clay
7.10 23.3 B0 0.118 1.48 0.0 clayey silt to silty clay
1.20 3.8 8.2 0.155 1.69 0.0 silty clay to clay
7.20 23.9 8.9 0.224 2.48 0.0 silty clay to clay
7.40 2.3 9.8 0.240 2.44 6.0 silty clay to clay
1.50 256 103 0.185 1.83 0.0 clayey silt to silty clay
7.60 26.9 5.8 0.163 1.86 6.0 clayey silt to silty clay
7.7 5.3 8.7 ¢.153 .58 0.0 clayey silt to silty clay
7.80 25.6 8.t 0.233 2.57 0.0 silty clay to clay
7.9 25.9 9.8 ° 0.299 2.40 0.0 silty clay to clay
8.00 26.2 8.5 0.198 2.08 0.0 clayey silt to silty clay
B.10 .6 9. G.169 1.87 0.0 clayey siit to silty clay
6.20 26.9 8.t 0.1E6 1.8 0.0 clayey silt to silty clay
8.2 272 5.2 6.127 1.38 0.0 clayey silt to silty clay
g.40 218 8.9 0.180 2.02 0.0 clayey silt to silty clay
850 27.5 10.5 0.230 2.20 0.0 clayey silt to silty clay
8.60 28.2 10.0  0.17% 1.74 0.0 clavey silt to silty clay
8.70 2.5 1.3 0.201 1.78 0.0 clayey silt to silty clay
8.60. 28.9 1.8 0.253 2.14 0.0 clayey silt to silty clay
8.90 2.2 12.2 0.192 1.58 0.0 clayey silt to silty clay
9.00 29.5 12.1 0.754 2.08 0.0 clayey silt to silty clay
9.10 8.9 1.2 0.174 1.5 0.0 clayey silt to silty clay
9,20 .2 .1 0.7 1.54 0.0 clayey silt to silty clay
9,30 30.5 10.8 0.128 1.20 0.0 clayey silt to silty clay
9.40 0.8 104 6.159 1.53 0.0 clayey silt to silty clay

Soil interpretation reference; Robertson § Caspanelia-1983, based on 60 hasser efficiency and .2 w sliding data average




8ND-05 : P-10BFC-EC MO : 06-28-94 16:09 PAGE 3
DEPTH DEPTH  TIP FRICTION FR RATID e INTERPRETED
weters feet Qc tsf  Fs tsf  fe/lic 2 T deo SOIL TYPE

9.5 3.2 111 0.153 1.37 0.1 clayey silt to silty clay
9,60 31.5 10.9 9.106 0.97 0.1 clayey silt to silty clay
8.7 318 108 0.032 0.87 0.1 clayey silt to silty clay
.80 32.2 1.0 0,144 1.37 0.1 clayey silt to silty clay
9.90 32.5 185 0.122 1 0.1 clayey silt to silty clay
10,66 32.8 10.9 §.182 187 0.1 clayey silt to silty clay
16.10 33.1 9.8 0.27% Z 0.1 clayey silt to silty clay
10.20 33.5  16.4 0,304 0.0 clayey silt to silty clay
16,30 33.6  16.7 0.305 5 0.0 sandy silt to clayey silt
10.40 3.1 3.8 415 1.7 0.0 sandy silt to clayey silt

=]

10.50 346 6.6 0.474 1.39 0.6 silty sand to sandy silt
10.60 3.8 80.1 1207 i.82 0.0 silty sand to sandy silt
10.70 351 814 .13 L% 0l 7
10.80 3.4 122.2 7 ? 0.4 ?

Soil interpretation veference! Roberisom § Campanella~1983, based on 60X hasmer efficiency ane .2 m sliding dais aversge
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SCPT P-11




\/ahdehey So 31 1

Ex<xp 1l .

Operatar : S.VAN CPT Date : 06-28-894 19: 36
Sounding : SND-97 #Pfg 1 /1 Location : P-14/BFC-KC MO
Client : WES Job No. : DACW39-84-M-5062
CONE PRESSURE SLEEVE FRICTION FRICTION BATIO INTERPRETED
Gc (Ton/ft"2) Fs (Ton/ft"2) Fs/t W) PROFILE
0 125 0 2.9 0 40
PAAR—— s . NP P - A
4 K ] J
4 4 E g
] W ] ]
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4 g J J
-4 - .. 4
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sc e S A i R Y 3 Nl i ﬁc L 3, " 60 ;2 A b, 2, 60
Depth Increment : .1 m Max Depth : 35.43 ft




SOUNDING DATA IN FILE SND—-97 06-28-94 18S:36

OPERATOR : S.UAN LOCATION : P—-11/BFC-KC MO

CLIENT : WES JOB HNo. : DACW39-34-M-5062

Vandehey Soil Exploration
40695 Nw Pacific Ave. Banks, Oregon. 97106 (S503) 324 3261

OEPTH DEPTH  TIP  FRICTION FR RATIO N , INTERFRETED
seters feet fc tsf  Fs tsf Fs/Gc ¥ 1 deg SOIL TYRE

1.80 5.8 5.0 0.057 1.14 0.1 ?
1.80 6.2 5.5 0.085 1.61 0.1 sensitive fine grained
2.0 8.6 [ 0.447 1.97 0.f silty clay to clay
2.10 8.9 €8  0.148 2.18 0.0 silty clay to clay
220 1.2 15 0.143 1.97 0.0 silty clay to clay
2,30 1.5 8.8 0.241 2.7 0.4 silty clay to clay

240 7.9 107 0.415 3.8 0.8 , clay
250 8.2 107 6.460 £.71 0.8 clay
260 8.5 8.6 0.408 4.4 6.0 clay
2.0 8.8 6.1 0,204 1.3 0.0 clay
2.80 8.2 5S¢ 0.790 6.3 0.0 clay
2.80 9.5 56 05 - 385 0.0 clay
.00 3.8 5.0 0,138 2.80 0.0 clay
3.10 10,2 5.4 0.175 3.2¢ 0.0 clay
3.20 10.5 5.4 0.146 2.69 0.0 clay
3.30 10.8 4.7 0.13¢ 2.64 0.0 clay
.40 112 5.6 0.133 2.3 0.0 clay
3.50 1.5 §.6  0.120 241 0.0 clay

360 11.8 4.8 ¢.095 1.95 0.0 silty clay to clay
3.7 12.8 6.7 0.086 1.83 0.0 silty clay to clay
3.80 12.5 5.0 0.082 1.68 0.0 silty clay to clay
3.90 12.8 5.2 0.098 1.87 0.0 silty clay to clay
§.00 13.¢ 5.2 0,094 1.80 0.6 silty clay to clay
4.10 13.5 5.3 7 0.082 1.55 0.0 sensitive fine grained
4.20 13.8 5.4 6.071 1.33 0.0 sensitive fine graired
§.30 14.1 5.4 0.068 1.24 0.0 sensitive fine grained
.40 14.¢ 5.8 0.126 2.16 0.0 silty clay to clay
6.50 14.8 6.6 0.131 1.9 €. silty clay to clay
4,60 15.1 6.3 0.105 167 0.1 silty elay to clay
470 15.4 5.9 0.058 0.97 0.1 sensitive fine grained
4.80 5.7 S.1 0.075 1.45 0.1 sensitive fine grained
4.90 16.1 5.9 0.057 0.95 0.1 sensitive fine grained
5.00 16.4 6.0 0.072 1,20 (.1 sensitive fine grained
5.1 167 6.5 06.095 1.46 0.1 sensitive fine grained
S.20 1.1 £.7 0.121 1.80 0.0 silty clay to clay
5.3 17.4 8.2 0.163 1,98 0.1 silty clay to clay
5.40 17.7 3.1 0,344 2.82 0.1 clayey silt to silty ciay
5,50 18.0 17.2 0.435 2.87 9.1 silty clay to clay
560 18.4 19.3 0.884 4.54 0.0 silty clay to clay
.70 18.7 194 0.731 3.8¢ 0.0 silty clay to clay

Soil interpretation reference; Robertson & Caspanella-1963, based on 60X hamser efficiency and .2 m sliding data average



GND-97 : P~11/BFC-KC MO : 06-26-84 19:36 FAGE 2

DEPTH DEPTH  TIP  FRICTION FR RATID INC INTERPRETED
seters feet Qc tsf  Fs ¢sf Fs/lc 2 1 deg SOIL TYPE

5.8 13.0  17.2 0.733 §.26 0.0 silty clay to clay
5.90 19.4 17.6 0,633 3.64 0.0 silty clav to clay
£.00 18.7 167  0.554 3.22 0.0 silty clay to clay
6.10 20.0 26.1 0.944 3.67 0.0 silty clay to clay
6.20 20.3 18.3 0,599 .71 0.0 silty clay to clay
6.6 20.7  16.1 0.483 3.00 0.0 silty clay to clay
£.40 210 135 0.377 2.78 0.0 clayey silt to silty clay
§.50 2{.3  17. 0.455 2.89 0.1 clayey silt to silty clay
6.60 21.7  15.4 0.557 3.61 0.1 silty clay to clay
6.7¢ 22.0 12.9 0.336 2.60 0.1 silty clay to clay
580 22.3 124 0.397 3.18 0.1 clayey silt to silty clay
6.90 226 16.4 0.410 .50 0.1 clavey silt to siity cley
7.60 230 175 0.356 7.04 0.1 clayey silt to silty clay
746 B3 LS 0.789 2.8 0.1 clayey silt to silty clay
7.20 2.8 8.7 0.160 2.07 0.1 clayey silt to silty clay
7.30 23.% 8.5 0.157 1.78 6.1 silty clay to clay
7.40 24.3 7.0 0.183 7.81 0.4 silty clay to clay
7.50 24.6 7.5 ¢.17¢ 2.31 0.1 silty clay to clay
7.60 2.9 8.4 0.27¢ 3.2 0.1 clay

7.0 5.3 8.6  0.791 3.3 0.1 silty clay to clay
7.80 25.6 8.7 0.171 1.97 0.1 silty clay to clay
7.9 25.9 7.3 0.116 1.59 0.1 clayey silt to silty clay
8.00 26.2 1.9 0.105 1.% 0.1 clayey silt to silty clay
8.10 26.6 g.9 0.123 1.37 0.1 clayey silt to silty clay
8.20 26.9 8.4 0.204 2.44 0.1 silty clay to clay
8.30 2.2 7.8 0.147 {.88 0.1 silty clay to clay
8.40 27.6 8.9 0.229 2.57 0.1 silty clay to clay
8.50 27.9 9.2 0.270 2.9¢ 0.1 silty clay to clay
8.60 26.7 9.1 0.212 2.28 0.1 silty clay to clay
8.70 26.5 103 0.23 2.30 0.1 silty clay to clay
8.60 28.9 8.3 0,254 2.72 0.1 silty clay to clay
8.90 25.2 106 0,266 2.5 6.1 silty clay to clay
9.0 29.5 §.5 0.218 2.3 0.1 clayey silt to silty clay
8.10 29.8 8.5 0.129 1.36 0.1 clavey silt to silty clay
9.20 30.2 8.2 0.082 Ll 0.1 clayey silt to silty clay
8,30 36.5 9.4 0.250 3.08 0.1 clavey silt to silty ciay
9.40 30.8 .t 0.742 2.7% 6.1 clayey silt to silty clay
8,50 3.2 K3 1128 3.23 9.1 clayey silt to silty clay
.60 315 52.8 1.55¢ 2.9¢ 0.1 clayey silt to silty clay
9.7 31.8 3.7 1.452 3.85 0.1 clayey silt to silty clay
9.8 2.2 3.8 1.4% 4,55 8.1 silty clay to clay
9.90 2.5 3.7 1.448 4,29 0.1 silty clay to clay
16,00 32.8  45.8 1.877 3.65% 0.1 clayey silt to silty clay
10,16 33.1  41.3 1,822 4,65 0.1 clayey silt to silty clay
10.20 335 38.1 1.022 2.68 0.1 clayey silt to silty clav
10.30 33.8  ©8.¢ 2.055 3.00 0.1 clayey silt to silty clay
16.40 34,1 3.2 2.4%2 7.52 ¢.3 silty clay to clay
10.50 3.4 72,0  2.972 4.13 0.2 silty clay to clay
10,60 3¢.6 85.0 2.9%% 6.05 0.2 very stiff fine grained (s}
10.70 3.1 1018 4,225 4.15 0.2 ?

Soil interpretation reference: Robertson & Caspanella-1383, based on §0Y haaser efficiency and .2 » sliding data average




8ND-27 : F-11/BFC-KEC MO : 06-286-94 19:36 FAGE =
DEPTH DEPTH  TIP  FRICTION FR RATID NG INTERFRETED
meters feet Oc tsf Fs tsf Fs/Qc ¥ T deg SOIL TYeE

10.80 35.4 115.6 ? 7 0.7 ?
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SCPT P-12




Vanmndehey So 1 4

Operator : S.VAN

Sounding :

Client : WES

SND40S Pg 1 / 4

Ex<xp 1 .
CPT Date : 06-30-84 20: 07
Location : P-12/BFC-KC~MO
Jab No. : DACW38-94-M-5062

(feet)

DEPTH

CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPAETED
8c (Ton/ft*2} Fs {Ton/ft"2) fs/a (%) PROFILE
n‘ n —h { re Nl 1?5 n( 2 —d - 2 5 c( 4 VN 10 0n
K - - 4
- ﬁ - -
] ] ] ]
p p e E
- e 4 -
154 b 154 154 1 154
, i 4 p
4 4 4 4
“ 9 1 3
] 1 : :
J { 4 4
301 b 304 30] b 304
] ] ] ]
h b 1 b
-y - - -t
J 4 4 1
e - o F
] ] ] ]
454 1 451 . 451 b 451
X ] ] ]
1 ‘ * ]
-4 -4 4 -
] ] ] ]
b 9
60 Il Il i ' v g A A - 60 e 2 60 1 IS 4 9 Gc
Depth Increment : 4im Max Depth : 36.75 €t




SOUNDING DATA IM FIiLE SNDIO3 (06-30-94 20:07

OPERATOR :© S.UAN LOCATION - P-12/BFC-KC—-M
CLIENT @ WES JOB No. . DACKW38-94-M-5062

Vandehey 8Soil! Exploration
40635 Nw Pacific Ave. Banks, Cregom. 87108 (503 324 3861

fEPTH DEFTH  TIF  FRICTIDN PR RATIE NG INTERPRETEL
meters feet o tef Fe tsf Fefe ¥ 1 ces SOIL TYRE
0.5 L& 20.E 1,23 0.0 7
0.8 z.0 188 ? 0.0 sandy silt to clayev silt
g Z 14,8 i 1,75 0.4 clavey silt to silty clav
G.8 2.8 148 (.25 i, i} clayey silt to silty clay
8.3 2.6 4.8 0.26% i, .1 clayey silt to silty clay
00 3.3 138 9.18¢ 1. 0.1 clayey silt to siity clav
BP0 T TS R (.23 1. 0.1 clavey silt o silty clav
1,260 03,9 128 0.7% [ 0.0 clavey silt to silty clay
80 43 127 0.2%5 1B 0.0 clayey silt to silty clav
146 48 5.8 0.23 175 0.1 clayey siit to silty clay
150 4.9 128 0.27 1.87 0.1 clayey silt to silty clay
160 5.2 137 G.203 {.54 0.1 clayey silt to silty clay
1.9 5.6 1i.B 0.215 1.85 6.0 clayey silt te silty clay
1.8 5.9 9.1 6.181 2.006 0.1 silty clay to clay
1.80 8.2 5.1 0.138 2.1 0.1 siity clay to clay
2,00 6.8 1.8 6,255 3.3% 0. silty clay to clay
710 6.5 12.2 0.330 2.7 0.4 silty clay to clay
2.200 7.2 3.0 0.310 2.38 0.1 clayey silt to silty clay
2% 1.8 1.9 0.317 2,71 0.1 clavey silt to silty clay
2.4 7.9 107 ¢.20¢ 1.8i ' clayey silt to silty clav
8.2 1.2 (i,195 1.7 0.1 ciayey silt to silty clav
.80 6.5 10.0 i.187 1.81 0.1 clayey siit to silty clay
2.7 8.8 g5 i, 162 1.85 (.1 clayey silt to silty clay
.80 9.7 7.8 55 7.7 4.1 silty clay te clay
2.8 45 7.5 LET 0.1 silty clav to clay
3.00 9.8 7.5 1UB2 fi, ! silty clay to clay
.10 10.2 £.% 1,53 ¢.1 silty clay to clay
2 105 7.5 0,14¢ 1.88 0.1 silty clay to clay
3.30 1.8 6.9 0,122 178 .1 silty clay to clay
3.4 11.2 6.7 0.1z § 6.1 siity clay to clay
350 118 £.5 0.132 7.01 0.1 silty clay to clay
.60 11.€ 1.1 0,138 1.9 0.1 silty clay to clay -
LT 12, 7.4 6,117 1,45 G.1 clavey silt to silty clay
3.8 12.5 7.8 8.151 1.83 0.1 clayey silt to siity clav
3.5 128 1.E 0.138 1,77 (.1 clayey silt to silty clay
4,60 13,8 1.6 6,134 1.7 0.1 silty clay to clay
§.10 13,5 7.8 0,18} sy G,! silty niay to clay
.20 12.8 £.8 0,440 2,405 8.1 silty clay to clay
.30 141 6.0 6.133 1.9 0.i silty clav to clav
440 4.4 7.2 .82 2.12 6.1 ity clav to ciay

Soil interpretation reference’ Rohertson & (ampaneiia-1383, based om 60X hameer efficiency and .7 & sliding data average




SROI08 1 P-18/BFO~HD-H D 0E-30-84 20:07 PAGE Z

UEPTH DEFTH  TIF FRICTION TR RATID NG INTERPRETED
meters, feet Qo tsf  Fs tef Fe/lic ¥ ] deg SOIL TYPE
4,50 14.8 5.1 1.70 €.7 clavey silt to silty clay
¢85 151 LG 1.8] 0.7 clayey silt to silty clay
4,76 15.4 i@ 2.68 0.2 silty clay to clay
4,80 157 8.7 2.80 0.2 silty clav to clay
4.90 6.1 S.5 vy 0.2 silty clay to clay
500 168 5. 7.3 0.2 silty clay to ciay
<. B 9.,% 156 (.7 clavey silt to silty clay
c. ki 0.7 clavey siit to siity ciav
B.G 10,7 1.76 0.2 ciavey silt to silty clay
c. 1.5 2.7 0.4 clavey silt to silty clay
s, 2.2 7.0 0.% clayey siit te silty clay
& 13. i.8% 4.3 clavey silt to silty ciay
13,7 1LES 0.3 clavey silt fo silty clay
5.t RO K] 2,07 0.5 clayey silt to silty clay
L. 4 14 1.82 0.4 clavey silt to silty clay
t. &5 150 1.6 0.4 clavey silt to siity clay
g0 760 R 1.ER 0.4 clavey silt fo silty clay
.20 0.1 12 1,62 0.5 clayey silt to silty clay
€.30 2.7 12 1.58 0.5 clavey silt to silty clay
6.60 2(.0 12 2.05 0.5 clayey silt to silty clay
B.50 21, 1.75 0.6 clayey silt to silty clay

1.50 0.6 clayey silt to silty clay
1.48 0.6 clayey silt to silty clay

—
a3
—
—

DR DN o Pon Ly

6.80 22.1 ! 1.48 0.6 clayey silt to silty clay
£.50 22.8 1 1.38 0.9 clayey silt to silty clay
7.00 23.0 12.7 1.38 0.9 clayey silt to silty clay
7.6 223 a1 1.53 0.9 clayey silt to silty clay
T.20 3.5 164 1.8 0.8 clayey silt to silty clay
7.5 258 154 164 0.9 clayey silt to silty clay
TG 243 15.E i. 0.5 clayey silt to silty clay
T.EG ZE 176 1. 1.6 clayey siit tp silty clay
.66 2.5 18.% i 1.0 sandy silt to clavey siit
7.9 22 716 i. 1.7 sandy silt to clayey silt
TEE OB 0.4 Vi 1,2 sandy €iit to clayey silt
7.8 /.8 24 z. 1.4 sandy siit to clavey silt
8.0 26,2 73.% 7. 1.4 sendy siit te clayey silt
.10 2EE 236 2. 1.4 sandy zilt to clayey silt
B2 6.8 233 z. 1.4 clavey silt to silty clay
8.36 7.7 724 z. L7 clayey silt to silty clay
8.40 2785 224 7. 1.7 clayey silt to silty clay
850 278 25.¢ 2. 2.6 clavey silt to silty clay
6.89 8.2 2.7 Z. 2.0 clavey silt to silty clay
8,76 8.5 20.7 2. 2.0 clayey siit to silty clay
8.8¢ 8.5 170 . Z 2.2 clayey silt to silty clay
8.8 282 17.6 Z 2.2 clayey silt to silty clay
9.00 29.5  i5.7 )% 7. 2.2 clavey siit to silty clay
8,10 288 1.8 0780 7.1 7.7 clayey silt to silty clay
590 0.2 12,2 0,266 .07 2.7 clayey silt to silty clay
9.30 30.5  13.¢ (.27 2.12 2.7 clayey silt to silty clay
9.40 0.6 12.4 0.763 2.12 2.7 clayey silt to silty clay

Soil interpretation reference: Robertson & Campanelia-f983, based on B0 hamser efficiency and .2 & sliding data average




eNni e 1 P-12/EFC-HO-MG s NR-S0-84 ZG07 PAGE 3
OEETH DBEPTH  TIP  FRICTION FR KATID it INTERFRETED
meters feet [c tsf  Fs tsf Fs/Qc & 1 deg SOIL TYFE

§.5¢ 31,7 1.8 0.23 1.82 2.8 clayey silt to silty clay
o860 31,5 113 0.732 2. 2.9 clayey siit ta siity clay
470 31.B 5.8 0.200 2.65 3.0 clayey silt te silty clay
5,86 32.2 5.8 ¢.17% 1.74 3.6 clavey siit to silty clay
3.90 32.% 8.9 2.8 3.1 silty clay to clay
106,60 32.6  i5.1 7.7 3.1 clavey silt to silty clay
16,46 330 15 7. 3.1 clayey silt te silty clay
ROV AL R 6.1 5.0 sandy silt to claver silt
3.8 4B 1.8 3.2 sandy silt to clayey silt
RIS S 7. 9.3 sandy silt fo cleyev silt
.4 3 [ %% sandy silt to ¢ i
RETE I R IR 3.5 siity sand to H
B 0,243 o 3.9 sandy silt to clayey silt
¥e o 26 0.87¢ 5.73 L& sandy =ilt fo clayey silt
.8 4RO 0.717 1.68 6.0 sandy silt to clavey silt
k.1 6T .40 1.3 3.9 siity sand to sandy eilt
6.4 5.3 6,359 R 4.7 7
3.7 1393 ? 7 4.7 ?

Soii interpretation reference. kobertson § {ampanella-1383, based on B0Z hamser efficiency and .Z & sliding data average
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SCPT P-13




vandehey So a1 1

Exp 1 .

Operator : S.VAN CPT Date : 06-30-94 21: 30
Sounding : SND110 Pg 1 / 1 Location : P-13/BFC-KC MO
Client : WES Jab No. : DACW39-94-M-5062
CONE PRESSUAE SLEEVE FRICTION FRICTION RATIC" INTERPRETED
@c (Ton/ft2) Fs (Ton/tt"2) Fs/@ x) PROFILE
0 L, 15 e 2.5 e o
v v W
4 4 4

] ] ] ]
J L P E
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p b . h
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- - - 1
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(] 1 1 : 4
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E ' o 4 J
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4 4 1 J
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so L I A A I re A  E— Y 60 i A A sc i S S ao

Depth Increment .1 m Max Depth : 38.39 ft




SDUNDING

OFERATOR

CLIENT

Vandehey 8Scil Expleration
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SND11i0

06~-30-94
LOCATION

JOB HNo.

Oregon. 97106 (505
T

i deg
(e 3
0. clayey silt to silty cley
¢.0 ity clav to
0.6 silty clay to cla

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
.1

0.1

0.4
6.1
0.}
0.1

clav
clav

clay

clay to
clay to
clay tao
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
organic eateria!
grganic saterial
organic material
organic material
organic materis!
clav
clay
silty clay to ciay
silty elay to ciay
clay
clay
clay
silty clay fc clay
silty clav to clay
clay
clay
clay
clay
silty clay to clay
silty clay to clay

silty

23 G0
P-13/BFC—KC MO

DACW39-94—-M-5062

60 hammer efficiency and .7 ® sliding data average




SNDItG 1 P-13/BFC-EC MO D 0E-30-84 2130 FARE 2

DEPTH DEFTH  YIP  FRICTION FR RATIC e INTERPRETED

meters feet Qo tsf  Fs tsf Fs/flc ¥ 1 deg SOIL TYPE
4,50 14.8 g6 0.084 1.5 0.1 silty clay to clay
4,60 15.1 5.9 0.100 1.76 6.1 sensitive fine grained
6,70 15.¢ 5.8 ¢.095 1.65 0.1 silty clay to cley
4,80 157 5.9 0,102 1.75 0.1 silty clay to ciay
4,90 16,1 £.1 0.124 2.04 6.1 silty clay to clay
C.60 16.4 6.0 0,089 {.48 6.1 silty clay to ciav
LYS LS I f.b 0,108 1.87 0.1 silty clay to clay
5.7 iT.t 6.4 4,147 7.2 ¢.1 silty clay o clay
5,20 174 .0 (1,128 2,18 i siity clay to ciay
L.46 17,7 6.2 G, .85 4.1 silty clay to clav
TR 1R.0 .2 7 P24 ¢.1  sensitive fine
L.E0 1B 5.5 §,07% L35 0.0  sensitive fine grained
.70 1Y 5.9 {.645 .76 0.1  sensitive fine grained
£.86 19.6 €.0 .064 1.07 0.1 sensitive fine grsined
5.8 i3 £.5 0,081 125 0.! sensitive fine grained
5.0 19.7 1.5 §.113 1.80 0.1 clavey silt to silty ciay
£.40 20,6 7.2 ¢ 0.09) i.28 0.1 clayey siit to silty clov
5.20 20 1.2 6.085 1.2¢ G.1 clayey siit to silty clay
6.30 20 2.7 0.434 1.5¢ 0.1 clayey silt to silty clay
.40 2 9.3 0.204 7.20 0.0 clayey silt to silty clay
£.50 2 10.3 0.220 2.13 0.0 clayey siit to silty clay
6.60 2 10.1 0.217 2.18 0.0 clayey silt to silty clay

10.2 0.187 1.8 0.0 clayey silt to silty clay
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9.3 0,194 2.08 0.0 clayey silt to silty clay
6.90 2 8.8 0.210 7.29 0.0 silty clay to clay
7.00 23 8.9 8.217 2.44 6.0 silty clay to clay
7.10 23.2 9.7 0,247 2.89 0.0 silty clay to clay
7.0 256 6.2 G.185 1,79 0.0 clayey silt to silty clav
7.3 3.8 106 0.23 248 0.0 clayey silt to siity clay
748 %5 ik 0,303 2.62 0.0 clayey silt o silty clay
7.50 266 127 0.261 2.08 0.0 clayey silt to silty clay
786 2.5 145 84.313 2.18 8.0 clayey siit to silty clay
E I Y 0,471 2,66 0.0 clavey siit to silty clev
7.80 256 0.2 0,685 3.8 0.0 clavey silt to siity clev
T.90 5.5 %.4b 0,630 2.80 0.0 ciayey silt to silty cley
£.66 6.2 5.8 0.827 3.2 0.0 clayey silt fo siity ciay
2.10 288 ZB.E (.820 2.87 0.0 clayey silt to silty clay
§.20 2.5 77.9 05,840 RALH 4.0 clayey siit to silty clay
8.3 7.2 BT 0.538 2.08 0.0 clavey silt fo silty clay
§.40 27.8 6.4 0.694 424 0.0 clavey silt to silty clav
g5 .8 228 0.62¢ 7.78 0.0 clayey siit to silty clav
g.60 28.2 16.7 0,471 59 6.0 clayey silt to silty clay
g.76 28.5  i5.6 0.255 G4 0.0 clayey silt to silty clay
8.8% 28 13.¢4 G.318 Rl 0.0 clayey silt to silty clsy
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9.40 0.6 12.4 0.297
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0.0 clayey silt te silty clay
0.0 clayey silt to silty clay
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Soil interpretation reference: Robertson § Cawpanella-13983, based on 60 hasser efficiency and .2 » sliding data average
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8,50 a1.2 1.5 0,307 G.0 silty clay to clay
9.60 3.5 106 §.271 6.6 clayey silt to silty ciay
3.7 3.8 10.1 0,152 0.0 clayey silt to siltv clay
§.80 32.2 5.5 0,235 (1.0 clayey silt to silte clay
9.90 2.5 16 0,41 0.0 clayey silt to silty ciay
K 748 H 0. sandy silt to clayey silt
31 0.4 sandy silt to clayev silt
Vel (.1 sandy silt to clavey silf
TR G.i sandy silt to ciavey silt
IS G.1 sandy siit to clayey =il
K 245 iz (.} sandy silt to clave
R i 0,43 0.; silty sand to sandy siit
0.7 251 75 1,193 it,£0 (.7 sandy silt to clayev silt
10.86 %46 10.8 6.539 4,99 0.7 sandy silt to clayey siit
10,9 %8 Gh 0510 .42 (.4 silty sand to sandy silf
.00 38,1 79.8 867 1.65 0.3 silty sand to sandv silt
LI 3.4 4.7 1,530 2.4 0.4 silty sand to sandy siit
1,26 %7 857 0,945 1.4 0.3 silty sand to sandy silt
11,30 37,4 8L.3 Big 0.76 0.4 sand to silty sand
11.40 37.4  90.7 1.55¢ 1.76 G.8 silty sand to sandy silt
11,56 37.7 759 .65k .86 6.9 sand to silty sand
10.60 28.1 5.4 0,541 0.83 1.0 ?
11,70 384 1747 ? ? 1A 7

Soil interpretation reference: Robertson § Camparelia~1383, based on 60% hasser efficiency and .2 # sliding data average



ST PT €1 21 17 81T 6 8 &

LY =}
[ F e}
i
(e ]
foae |
——;
far)

T, ot T,

- P &m

6L

AaT

-

W HLAAT snsden gs) oh. JT1 62T

T92€ b2E (EAG) 9BTLE 'MOR3a) TsyuBg ‘any DIFI0e] MY G6OAE
uoryednidxy {108 Aayapieg

2905-H-bo-6EHOVD «  ON gOf LRI N
O H-D1876T-d_» MOTLYIO1 kon's . HOLYH3dO
BE:TE p6-DE-98 BTTANS 3714 Ny WIvQ DNITHNOS




&7

[l 1
o 1

e

fa'e

T92€ bEE (£25)

9RC-H- "
OH D4~ uhm\mﬁ d .

BE. 12 v6-8E-90 ATTANS 1114 H

MTLE 'UohBRQ TSURE

R OHI3T snsden JE1 OS] AT

1
‘any 0141084
uoiedo(dxd i10g

0N gor §
HOTLU007 z%:

J1H1 85°¢

*N G690%
fiaaplre

SHTAHN0S

s




o ¥

£1

4

1

[
~—t
oD

T 6 &8 L 9 & b €

- g

"W OHLIQ Ensdan i oh/s) OT18Y HT 0T

1926 BEE (£BG) 9BTLG 'uebad) 'syueq ‘aay a1JioR{ MN 069Ab
upTyeao(dxd {108 Rayapley

¢90G-H-bo-6EHIUT .+ 'ON g0f SN
OH J-244/61-d + HOTLUDOT HYh'§ ¢ HOLYHIdO
RE.TE b6-BE-90 OTTONS 3714 HI YIHT ONIQHNOS




4 N 4 A ﬂwu i 6 8 ! w-;;zmiaszwe;_ m_ .w .;M{. mmm.g
ah 8T

Ba'2

pa'e

i

IWHLET SnsaEn Bap 19N 88’

T92€ b26 (CAG) 9BTLE 'uohiau( ‘squeq 'oay 2TFIRY AN CEORD
uniyeanidnd {10g Rayapieg

290G-H-bo-6EHOHQ + 'O 4of I
W M-048/67-d ¢ HOT1HDO o HEaS L HOLEHId0
BC. 72 p6-BC-98  BTTANS 3714 NI Y100 DNIGHMOS




o PT ET ET 1T @81 6 8§ |

it

i

"W OHIAI0 snsdas 4§ N @G

1928 bEE (£B5) 9MTLA 'wohaup ‘syueq 'any JIJIEY MY CAopp
HoT)ea0dx] {108 Rdyapiey

2906-H-bo-6ENYY
ON -)48/61-d .
BE 1z

‘04 gor
HO11R01

h-8E-90 ATTNS 371

M
HYN' 5

1]
1
1
1

N1
40184340

H1 :hag SNTNNOS




REPORT DOCUMENTATION PAGE

Form Approved
OMB No. 0704-0188

g the collection of infor

Davis Highway, Suite 1204, Arling

repo for this collection of mtormation is estimated to average 1 hour per response, including the time lor reviewing instructions, searching existing data sources,
Pub S mmaning 1 n‘.’co eed andr 3 ot n:;g arding this burden estimate or any other aspect of this

gathering and he data
information, indudi suggestions 1or reducing this burden, to Washington Headquarters Services, Dlreﬁonte or information Operations and Reports, 1215 Jjefferson
e oray, e , VA 22202-4302, lndntgo the Office of Muugenn?em and Budget, Paperwork Reduction Project (0704-0188) Washington, DC 20503.

2. REPORT DATE
November 1994

1. AGENCY USE ONLY (Leave blank)
Final report

3. REPORT TYPE AND DATES COVERED

4. TITLE AND SUBTITLE

In Situ Shear Wave Measurements for Evaluating Dynamic Soil
Properties at the Bannister Federal Complex, Kansas City, Missouri

6. AUTHOR(S)

José L. Llopis and Thomas B. Kean II

5. FUNDING NUMBERS

MIPR KC-94-114

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

U.S. Army Engineer Waterways Expenment Station
3909 Halls Ferry Road
Vicksburg, MS 39180-6199

8. PERFORMING ORGANIZATION
REPORT NUMBER

Technical Report
GL-94-39

9. SPONSORING /MONITORING AGENCY NAME(S) AND ADDRESS(ES)

U.S. Department of Energy, Kansas City Area Office
2000 East 95th Street
Kansas City, MO 64131-3095

10. SPONSORING / MONITORING
AGENCY REPORT NUMBER

11. SUPPLEMENTARY NOTES

Available from the National Technical Information Service, 5285 Port Royal Road, Springfield, VA 22161.

12a. DISTRIBUTION/ AVAILABILITY STATEMENT

Approved for public release; distribution is unlimited.

12b. DISTRIBUTION CODE

13. ABSTRACT (Maximum 200 words)

determine if any building design modifications are required.

measured using the crosshole S-wave method.

An in situ geophysical investigation consisting of crosshole and downhole shear wave (S-wave) seismic
cone penetrometer tests (SCPT) was performed at the Bannister Federal Complex (BFC) located in Kansas
City, Missouri. The SCPT was also used to collect cone tip resistance and sleeve friction data to aid in
characterizing the soils at the site. The results of the SCPT were used to provide a continuous prediction of
soil type and N-values. The main purpose of the investigation was to determine the S-wave velocities of the
soil and bedrock in the vicinity of the main building at the BFC. This information will be used to perform a
dynamic analysis of the building and its foundation. The results of the dynamic analysis will be used to

The S-wave velocities measured for the clay materials (alluvium) using the crosshole and SCPT methods
agreed very well, The S-wave velocities in the clay material increased with depth and ranged between 350
and 775 fps. A 1- to 5-ft. thick basal clay-gravel, which overlies bedrock, showed a velocity of approximately
1,100 fps. The Pleasonton Group bedrock found at the site is a hard shaly siltstone and is encountered at a
depth of approximately 40 ft. The bedrock exhibited an S-wave velocity of approximately 1,900 fps and was

14. SUBJECT TERMS

15. NUMBER OF PAGES
271

See reverse. 16. PRICE CODE
[17. SECURITY CLASSIFICATION | 18. SECURITY CLASSIFICATION J19. SECURITY CLASSIFICATION | 20. LIMITATION OF ABSTRACT

OF REPORT OF THIS PAGE OF ABSTRACT

JIINCLASSIFIED UUNCLASSIFIED

NSN 7540-01-280-5500

Standard Form 298 (Rev. 2-89)
;;gx‘r(;tz)ed by ANSI S5td. 239-18




14. (Concluded).

Bannister Federal Complex Pleasonton Group
Crosshole Seismic Cone Penetrometer Test

Geophysics Shear waves




